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THE CONTAGIOUS FACTOR IN THE ETIOLOGY 
OF RHEUMATIC FEVER 
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A few descriptions of epidemic rheumatic fever are to be found in 
the medical literature of the last fifty years. One of the first of these 
was a description of an epidemic in a ward by Feltkamp’ in 1887. 
An article published in 1927 by Boas and Schwartz? summarized 


the literature in this respect. 

The French school has for many years held acute rheumatism to be 
an infectious disease. Grenet * described five epidemics of rheumatic 
fever during the war. He showed how the disease remained in a certain 
unit although it was removed from its position in the line, cases 
occurring in the new quarters, while the relieving troops remained free 
from the disease. He considered this to be evidence in support of the 
view that infection is a more important factor than environment in the 
causation of acute rheumatism. He concludes in the following words: 

Je me crois donc autorisé a déclarer que le rhumatisme articulaire aigu est 
une maladie contagieuse, conception qui me parait présenter une grande importance 
doctrinale et qui peut-€tre aura un jour une réelle importance pratique. (1 believe 
myself, then, authorized to declare that acute articular rheumatism is a con- 
tagious disease, a conception that appears to me to have great academic importance, 
and that perhaps will some day have a real practical importance. ) 


I hope to show later that this prophecy has now been fulfilled. 
Andrieu,* writing in 1926, accepted the view that acute rheumatism was 
a contagious disease, but stated that the incubation period was unknown. 

Poynton and Paine,® in 1900, were among the first to emphasize a 
relationship between infection of the throat and subsequent rheumatic 
fever; although this has been largely accepted, the actual “mechani 
of the association is still but vaguely understood. Menzer,® in 
suggested that streptococci were early distributed to the affected tissues, 
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but that the rheumatic symptoms occurred only after the elaboration of 
antibodies to a certain intensity. His views were not accorded much 
recognition at the time, as the theory of allergy was then unknown. In 
1912, Escherich and Schick’ suggested that the rheumatic manifesta- 
tions, such as endocarditis and arthritis, following scarlet fever after 
an interval of from five to twenty days were of an allergic nature. This 
interval or “silent period” between infection of the throat and subsequent 
rheumatic fever was first noted by Haig-Brown,’ in 1886, in the 
following words: 

An attack of acute rheumatism is very frequently preceded by one of acute 
tonsillitis ; it may be as long a time as five or six weeks but more usually ten days 
to a fortnight, while as has been already stated, the two may be coincident in 
time. In fact, it is rare to meet a case of rheumatic fever which has not been 


recently preceded by a sore throat. 


It is only recently, however, since rheumatic fever has been studied 


epidemiologically, that its association with acute nasopharyngeal infec- 


tion has been explained. 

Glover,” in 1930, described epidemics of tonsillitis occurring in semi- 
isolated communities at army and air force establishments. He showed 
that the peaks of these epidemics were followed, after a period of two 
weeks, by the peaks of epidemics of rheumatic fever, and he was able 
to show a correlation between overcrowding, tonsillitis and rheumatic 
fever. 

Swift,’® in 1930, strongly emphasized the importance of tonsillitis 
preceding rheumatic fever. He said: “In our experience so frequent 
has been the occurrence of acute tonsillitis within from one to five weeks 
of an acute attack (of rheumatic fever) that we now date the duration 
of a given attack from the onset of tonsillitis.””. He recognized the fact 
that acute tonsillitis is usually associated with hemolytic streptococcal 
infection, and hence, several years before this writing, commenced a 
new line of therapy using small doses of hemolytic streptococci in the 
form of an intravenous vaccine in rheumatic subjects, the rationale of 
this method being an attempt to desensitize the patient to the products 
of the organism. 

The provision of convalescent homes for rheumatic children, in 
which they can be kept for long periods of time under medical super- 
vision, has recently opened a new field of observation in this country. 
Schlesinger,'! while in charge of such a convalescent home at West 
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Wickham, was able to observe the after-effects of epidemics of sore 
throat among the rheumatic patients, and he found that a constant 
sequence of events occurred. The patients first suffered from an acute 
nasopharyngeal infection lasting from two to five days. They seemed 
to recover completely from this infection, the temperature and pulse 
rate returning to normal. Then followed a “silent” period of from ten 
to twenty days during which the children appeared perfectly well. At 
the end of this period a rheumatic relapse, either arthritic or carditic, 
suddenly developed in certain cases. Derick, Hitchcock and Swit 
have shown recently that the arthritis of serum-sickness is due 
antigen-antibody reaction demonstrable by precipitin tests, and that it 
can be controlled by the administration of acetylsalicylic acid or neo- 
cinchophen during the “incubation” period of the sickness. Schlesinger 
applied this principle to patients with rheumatic fever during some of 
the epidemics at West Wickham, giving them large doses of acetylsalicylic 
acid at the time of the initial sore throat and subsequently through the 
silent period. By this means he claimed to have prevented or modified 
rheumatic relapses. The organisms associated with the epidemics of 
throat infection at West Wickham were not isolated. 

During the winter 1930-1931, a group of twenty-five children 
valescing from rheumatism in Dr. Wilfrid Sheldon’s ward at the Cheyne 
Hospital, Chelsea, were kept under observation by him and by me. The 
throat flora of the whole group was examined at regular intervals, and 
hence any infection of the throat that occurred was immediately detected. 
On Nov. 1, 1930, a serious epidemic of nasopharyngeal infection com- 
menced, spreading from case to case. In all, thirteen children were 
infected, and in eight of these an acute rheumatic relapse subsequently 
developed. Two patients were given acetylsalicylic acid, 30 grains 
(1.94 Gm.), a day, from the commencement of the acute sore throat 
In one case no acute relapse occurred, but when the drug was discon- 
tinued, at the end of four weeks, the pulse rate increased, rheumatic 
nodules appeared and the sedimentation rate of the erythrocytes was 
found to be much increased, indicating the presence of active disease 
The second patient could not tolerate the drug, and an acute relapse 
occurred on the twenty-fourth day after the beginning of the sore 
throat. 

The silent or incubation period already mentioned was well shown 
in this epidemic, and varied from seven to twenty-four days. The 
following case is a typical example : 

Case 1.—A girl, aged 7 years, was convalescing from rheumatism Dr 
Sheldon’s ward at the Cheyne Hospital. Her condition appeared satisfactory in 
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every way; the heart was well compensated, and there was no evidence of active 
rheumatic disease. On Nov. 11, 1930, an acute tonsillitis developed, accompanied 
by a rise of temperature to 102 F. A throat culture revealed the presence of a pure 
growth of hemolytic streptococci. In three days all the symptoms had dis- 
appeared, and the child appeared to have recovered. No symptoms appeared until 
November 25, when the temperature and pulse rate suddenly rose, and acute 
rheumatic pericarditis with extreme cardiac dilatation set in (see chart 1). 


The organism causing this epidemic was the hemolytic streptococcus, 
but it was only during the height of the throat infection that the 
organism could be obtained in anything like pure culture from the 
pharynx. It tended to disappear rapidly, as shown by successive cul- 
tures, and could no longer be found toward the end of the silent period. 
This observation explains why previous writers on infection of the 
throat in acute rheumatism have often reported negative results.’* 
Being unaware of this silent or incubation period they obtained cultures 
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Chart 1.—Record of temperature (solid line) and pulse rate (dotted line) in 
case 1. 


from the throat only after the appearance of the rheumatic symptoms, 
and thus failed to find the causal organism of the initial infection of 
the throat in preponderating growth. 

Other epidemics of nasopharyngeal infection were observed in the 
same ward during this period; one of these was shown to be associated 
with the pneumococcus and another with Micrococcus catarrhalis ; 
neither was followed by rheumatic relapses. 

Numerous cultures of the blood were taken during the initial tonsil- 
litis, in the silent period and during the subsequent acute rheumatic 
relapse, but the hemolytic streptococcus was never grown. It is interest- 
ing to note, however, that cultures taken at autopsy in four fatal cases 
revealed the presence of the organism in locations as far distant from 
the throat as the spleen and the pericardial glands. 

During this epidemic special attention was paid to the condition of 
the tonsils. Their presence or absence in the child did not seem to 
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influence the spread of infection from throat to throat or the occurrence 
of the subsequent rheumatic relapse. However, in a group of fatal 
cases that recently came to autopsy after attacks of acute rheumatic 
carditis prolonged for months, during which the symptoms of active 
disease never subsided, I found the center of the tonsils to contain 
hemolytic streptococci in almost pure culture. In some of these cases 
cultures had previously been obtained from the surface of the tonsils 
regularly for months during life. During the initial tonsillitis which 
preceded the fatal relapse in these patients hemolytic streptococci had 
been cultured in almost pure growth, but some weeks later the organism 
could no longer be obtained by ordinary throat swab. These facts 
suggest that although tonsillectomy will not prevent rheumatic relapses, 
the presence of infected tonsils may prolong the attack and lead to a 
fatal termination. 

With a view to obtaining information as to the mode’ of action of 
hemolytic streptococci in acute rheumatic fever, a number of skin tests 
were performed with certain products of the organism. Two prepara- 
tions were used. One was the exotoxin, which consisted of the filtrate 
of a twenty-four hour broth culture. This filtrate was found to contain 
a toxin capable of producing positive skin reactions in susceptible per- 
sons in a dilution of 1:1,000; these reactions took from twelve to 
twenty-four hours to develop and were analogous to the Dick reaction. 
The other preparation, which I have called the “endotoxin,” was an 
extract from the ground-up bodies of the dried cocci. The exotoxin 
was found to be thermolabile, while the endotoxin was heat stabl« 

All the rheumatic children in Dr. Sheldon’s ward at the Cheyne 
Hospital were tested with both exotoxin and endotoxin. It was found 
that they gave fewer positive reactions with the exotoxin than a similar 
age group of controls. When tested with the endotoxin, 100 per cent 
gave positive reactions compared with only 20 per cent of the controls 
(the details of this work are reported elsewhere **). 

A further study along these lines is being undertaken with a view to 
ascertaining whether this hypersensitive condition to hemolytic strepto- 
coccal endotoxin denotes the “rheumatic state” or is merely an indication 
of recent hemolytic streptococcal infection. 

These observations at the Cheyne Hospital confirmed Schlesinger’s 
finding of the silent period in rheumatic relapses, and showed that the 
organism associated with the infection of the throat was a hemolytic 
streptococcus. They suggested a definite etiologic association between 
hemolytic streptococcal infection of the throat and subsequent rheu- 
matic fever. It was at once argued, however, by Warner ** and others 


14. Sheldon, W.: Lancet 1:1337 (June 20) 1931. Collis, W. R. F.: Lancet 
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that the hemolytic streptococcal infection was probably a nonspecific 
factor and that any other acute infection that lowered the patient’s 
resistance would have the same effect. Careful study during the past 
year both at the Cheyne Hospital and at Queen Mary’s Hospital, 
Carshalton, does not favor this argument. The children in Dr. Shel- 
don’s ward have been kept under close observation, and the throat 
flora charted week by week. By this means it has been possible to 
observe the effect of a number of infections occurring in the ward. 
These have been associated with hemolytic staphylococci, Micrococcus 
catarrhalis and pneumococci as well as with the hemolytic streptococci, 
while S. viridans and indifferent streptococci have been present through- 
out. Relapses have occurred only after infection with the hemolytic 
streptococcus. At Queen Mary’s Hospital, Carshalton, in collaboration 
with Dr. Gray-Hill, similar observations have been made. In one rheu- 
matic ward a small epidemic of tonsillitis occurred, caused by the same 
serologic type of hemolytic streptococcus as that which caused the 
Cheyne epidemic; this was followed by severe rheumatic relapses after 
the usual silent period. But even more germane to the present discus- 
sion is a recent epidemic of influenza which occurred in a mixed ward 
of thirty-three children at this hospital. Fourteen children were affected, 
twelve of whom had rheumatism, mostly of the relapsing type. The 
infection was severe, the reaction lasting from four to six days, and 


was accompanied by fever (the temperature reached 103 F. in many 
cases). Examination of the throat showed an infected pharynx in every 
case, but no exudate was observed ‘on the tonsils. Cultures revealed the 
presence of Pfeiffer’s bacillus, but in no case was the hemolytic strepto- 


coccus present. 

The patients were kept under close observation for over a month 
afterward, but no rheumatic relapse of any kind occurred. If the theory 
that any acute infection may lead to rheumatic relapses is correct, rheu- 
matic sequelae should have been expected after such a virulent infection 
as this. 

While we were making our original observations at the Cheyne 
Hospital, Coburn’s’* monograph appeared, in which he set forth a 
formidable array of facts in support of the view that the hemolytic strep- 
tococcus is the infective agent in what he called the “rheumatic state.”’ 
(His work is so well known now that I shall not attempt to summarize 
it here.) His bacteriologic findings were, however, exactly the same as 
ours in that it was only during infection with the hemolytic streptococcus 
that he observed rheumatic disease to occur. I cannot but feel, there- 
fore, that the hemolytic streptococcus plays more than a nonspecific 


role in the production of the disease. 


16. Coburn, A. F.: The Factor of Infection in the Rheumatic State, Baltimore, 
Williams & Wilkins Company, 1931. 
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Another criticism that has been made of our work is that we were 
dealing only with already rheumatic subjects liable to relapses, and that 
our work is therefore no proof that primary attacks of acute rheumatic 
fever are caused in a similar manner. Lately Glover and Griffith,"’ 
in discussing epidemics of tonsillitis caused by the hemolytic strepto- 
coccus in public schools, described, as one of the sequelae, rheumatic 
fever occurring from ten to twenty days after recovery from the tonsil- 
litis. Bradley '* described two of these epidemics in detail, and reported 
that they were caused by two serologically distinct strains of hemolytic 
streptococci; he showed how rheumatic fever occurred subsequently in a 


number of healthy boys who had no previous history or physical sign 
of previous acute rheumatism. It has been stated that in 5 per cent of 
patients admitted to the London fever hospitals with scarlet fever some 


manifestation of rheumatic fever subsequently develops. In many ol 
these cases there is no history of previous rheumatism, and physical 
examination has failed to reveal any stigmas of the disease. 

Recently I observed an epidemic of acute tonsillitis with hemolytic 
streptococcal infection in an institution among six hundred nurses 
and attendants. Exact figures on the number of cases involved could not 
be obtained, but the epidemic was widespread and probably affected not 
less than a hundred of the staff. Among the complications that followed 
the epidemic was that of rheumatic fever. In three of these cases, 
on which I have full particulars, the silent period was nine, twelve and 
twenty-one days, respectively, and in all three carditis developed. ‘Throat 
swabs from two patients yielded hemolytic streptococci, and all three 
patients were found subsequently to be highly sensitive to hemolytic 
streptococcal endotoxin. 

It would appear, then, that there is no essential difference in the 
etiology of primary and secondary attacks of rheumatic fever. 

If a virulent hemolytic streptococcal infection attacks a ward in 
which rheumatic subjects are congregated, a large number of secondary 
attacks will occur, while the same infection occurring among apparently 
healthy children will be followed by rheumatic manifestations in less 
than 5 per cent of cases. This suggests that hemolytic streptococcal 
infection will be followed by acute rheumatism only in patients in what 
may be called the “prerheumatic state.” In this connection one of the 
cases in adults in the last epidemic referred to is of considerable interest : 


Case 2.—A girl, aged 18 years, previous to her work in the hospital, had lived 
on an isolated farm. On Feb. 2, 1931, she complained of sore throat, and was 
placed in a ward for one week during an attack of acute tonsillitis. She recovered 

17. Glover, J. A., and Griffith, F.: Brit. M. J. 2:521 (Sept. 19) 1931 
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completely, but on February 21 a second attack of acute tonsillitis developed, 
accompanied by vague pains in the back and limbs, vomiting and high fever 
(chart 2). 

During the next seven days the throat gradually cleared up, and the tempera- 
ture fell to normal. On the ninth day the temperature again rose and the patient 
rapidly became very ill, the signs of a rheumatic pancarditis rapidly developing. 
At no time was there any arthritis. 

I examined the throat several weeks after the carditis had commenced. The 
tonsils showed signs of recent acute infection, being still ragged, swollen and 
injected, with pus in the crypts. Cultures showed the presence of large numbers 
of hemolytic streptococci. Although the patient was very ill, she gave a positive 
reaction to an intradermal test with hemolytic streptococcal endotoxin. After six 
months’ illness she died of heart failure. Blood cultures during the most acute 


period were sterile. 
Two points are of outstanding significance in this case: 1. Although 
the patient was an adult, the rheumatic attack was of the type usually 
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ACUTE TONSILLITIS CARDITIS COMMENCING PERICARDIAL RUB HEARD 





Chart 2.—Record of temperature (solid line) and pulse rate (dotted line) in 


met with in children before puberty. 2. The tonsillitis that preceded the 
acute rheumatic carditis was the second attack within a month. The 
fact that previous to her employment in the hospital she had lived in 
the depths of the country where she was unlikely to have been exposed 
to the infections met with in town probably explains the childlike type 
of reaction to the infection. The second point strongly supports the 
“allergic” hypothesis of acute rheumatism as advanced by Swift in 
many of his publications. It would suggest that the first attack of ton- 
sillitis had sensitized the patient, changing her type of reactivity to 
infection. Whether or not this hypersensitive condition is the essential 
factor in the prerheumatic state must for the present be considered 
unproved, and further study is necessary before the question can be 
answered as to whether the streptococcus is the sole agent in the produc- 
tion of the disease or whether some other unknown factor is also 


necessary. 
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CONCLUSION 


The etiology of rheumatic fever can be explained only when its « 
nection with acute sore throat caused by the hemolytic streptococcus is 
understood. It cannot be described as a contagious disease in the ordinary 
sense of the word, as more than one factor is responsible for its devel- 
opment. The streptococcal infection of the throat is no doubt contagious 


in the epidemic sense, but is followed by rheumatic fever only in certain 
patients. Although there is some evidence in support of the view that 
before rheumatic fever can develop, the patient must have been pre- 
viously in a prerheumatic condition, characterized by a changed tissue 
reaction to the organism or its products, this hypothesis must for the 
present be considered sub judice. 


Dr. Sheldon and Dr. Gray-Hill collaborated in this work, rendering valuable 


assistance. 





SCARLET FEVER 


A SURVEY OF THE PERSONNEL OF A CHILDREN’S HOSPITAL, 
INCLUDING PROPHYLAXIS AND COMPARATIVE STUDIES OF 
SPECIAL BACTERIOLOGIC AND SEROLOGIC METHODS 


SILBER C. PEACOCK, M.D. 
MARIE WERNER, S.B. 
AND 


CHARLOTTE COLWELL, B.A. 
CHICAGO 


From Dec. 10, 1930, to Jan. 27, 1931, or over a period of thirty-one 


days, eleven cases of scarlet fever were diagnosed in the Children’s 


Memorial Hospital. Seven nurses and four ward patients composed 
the group with scarlet fever. This hospital, almost entirely a charitable 
institution with a capacity of 265 beds, has a permanent staff of fifty- 
five graduate nurses, and receives approximately the same number of 
student nurses from fifteen affiliated hospitals. All but three of these 
hospitals require that student nurses who are susceptible to scarlet 
fever, as determined by the Dick test, be immunized against the disease. 
Of the seven nurses, all of whose previous histories were negative for 
the disease, there were four postgraduate student nurses, including 
three whose susceptibility to the disease was previously undetermined, 
and another who had had five doses of immunization toxin in 1928; 
two staff nurses, one without immunization and the other with a sup- 
posedly negative reaction to the Dick test, and a student nurse who had 
never had her skin tested or been immunized, although coming from a 
school that practiced immunization against the disease. Of the four 
ward patients in whom the disease developed, two were admitted within 
the incubation period of the disease, and none was traceable to any 
known contact. 

As to the possible origin of this group of cases, about Feb. 1, 1931, 
one of the postgraduate student nurses, included among those men- 
tioned, reported that two days following a so-called upper respiratory 
condition, diagnosed on Dec. 8, 1930, she discovered a rash on her chest 
that “disappeared within a few hours.” Two weeks later she noticed 
a slight peeling of her hands and feet. This nurse heard a lecture on 

Read before the Chicago Pediatric Society, Oct. 20, 1931. 
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scarlet fever about three weeks after her desquamation began, and 
cluded that she had probably experienced a mild attack of scarlet 

A skin test made six months later gave negative results; no pre\ 
test of susceptibility had been made. Cultures from the nose and thi 
were reported negative for hemolytic streptococci in the beginnin 


the survey. However, in no case of scarlet fever that developed 11 
hospital during what was presumed to be her infectious period 
the infection be traced as the result of a contact with this nurse; 1 
over, her roommate, who was susceptible to the disease, received 
tions of toxin for immunization during the period of this surve 
did not contract the disease. Nevertheless, she may have been res} 
sible for this outbreak of the disease, regardless of the fact that 
evidence at hand is insufficient for classifying her as a “‘carrier’ 
scarlet fever organisms. 

It soon became evident that most of the cases of scarlet feve1 
developing among the nonimmunized graduate nurses and not 
the student nurses, most of whom had been immunized. Theref 
conference composed of part of the medical, administrative and nur 
staffs of the hospital decided, after deliberation, that an organi 


attempt would be made to check the spread of the disease by controllin; 


the activities of the people harboring hemolytic streptococci, ai 
immunizing susceptible adults. In a general way, the procedures 
by Dick and Dick ' for the control of scarlet fever in institutions s 
as a pattern for our work. Since standardized toxin was to be 
these authors did not recommend the use of control skin tests i 
survey.” 
GENERAL PROCEDURE 
1. Dick tests were made on all the personnel of the hospital except th 

room librarian and her two assistants. 


2. Blood agar plate cultures were made of swabbings from both the nos 
the throat of each subject, care being taken to swab intimately the nasop! 
so as not to miss any tissue pockets. 

3. Brief history cards were made out for everyone relative to any asthma, 
sickness or previous history of scarlet fever. 

4. Immunization of susceptible subjects by graduated doses of toxin fron 
lytic streptococci was undertaken. 


SYNOPSIS OF THE SURVEY 
1. Records of 258 adults were kept for a period of eight weeks 
2. Positive cultures for hemolytic streptococci were obtain 
seventy-two, or 28 per cent. 
1. Dick, G. F., and Dick, G. H.: The Control of Scarlet Fever, Am 
Child. 38:905 (Nov.) 1929. 
2. Personal communication from Dr. Gladys H. Dick. 
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3. Positive Dick tests were obtained in forty-five, or 17 per cent. 

4. Forty adults with positive reactions to skin tests received Dick 
toxin for immunization ; 87.5 per cent were immunized to the point of 
negative skin reactions, thirty-two requiring five and three six doses 
of toxin for immunization. 

Two nurses contracted scarlet fever during their immunization, one 
after the first dose and the other after the second dose of toxin. They 
did not have cultures positive for hemolytic streptococci at the initial 
examination. Another nurse gave a negative reaction to the skin test, 
yet a rash diagnosed clinically as scarlet fever developed, although the 
results of the Schultz-Charlton test (antitoxin blanching the rash) in 
her case were reported negative. 

Two of the five persons with positive reactions to the skin test who 
were not immunized contracted scarlet fever about two months later ; 
one, a nurse with some allergic history, had such a marked reaction to 
the skin test* that it was deemed inadvisable to immunize her; the 
other, an intern, declined the opportunity for immunization. The first 
cultures of the nurse and intern were read negative for hemolytic 
streptococci. They had severe attacks of the disease. 

There were only six subjects who had positive reactions to the skin 
test and harbored hemolytic streptococci in their noses and throats at 
the time of the survey; none of this group contracted scarlet fever 
during their immunization. 

It was startling to discover that of the adults who gave negative 
reactions to the skin test, 70 per cent gave no history of scarlet fever, 
24 per cent gave a history of having had the disease, and 6 per cent 
furnished questionable histories, indicating something of the low inci- 
dence of the disease based on clinical diagnosis alone, if the skin test 
is a reliable measure of susceptibility. 

During their immunization, susceptible nurses were assigned to duty, 
whenever possible, in sections of the hospital provided for the care of 
patients with chronic conditions rather than to expose them to any 
acutely ill children who might have been inadvertently admitted with 
scarlet fever. This plan was executed regardless of whether or not 
the person harbored hemolytic streptococci. This scheme of modified 
isolation was not inaugurated or carried out until two nurses with 
positive reactions to the skin test and originally negative cultures had 
contracted scarlet fever, making it seem necessary to institute some 
system of segregation. It is not unlikely that we might have been able 
to complete all the series of immunization without these adults con- 


3. The test was repeated a few days later by Dr. Gladys H. Dick, who 
reported a moderate degree of susceptibility to the disease in this subject, who was 
acquiescent in our decision not to immunize her. 
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tracting the disease had prophylactic antitoxin been used or the partial 
segregation idea been put into effect at the beginning of the study. 
Since relatively few people exposed to the disease contract it, the use of 
protective doses of antitoxin seemed to be unjustifiable in our group, 
of which fifteen had previously taken some antitoxin or toxin-antitoxin. 
Three of the six susceptible subjects with positive cultures had been 
given some serums; consequently, in view of the remote possibility of 
the occurrence of anaphylaxis, the decision was made not to use prophy- 
lactic doses of scarlet fever antitoxin. 

Commercial toxin (Squibb and Company) was used for both the 
skin tests and immunization, the procedures being carried out as directed 
by the Scarlet Fever Committee, whose instructions in leaflet form are 
packed with the products manufactured under their supervision. “Two 
weeks after the immunization series was completed, second Dick tests 
were made, 0.1 and 0.2 cc. of the toxin being used on the left and right 
forearms, respectively. If the reactions were interpreted as positive 
on either arm, the fifth dose was repeated. Any erythema of the skin 
5 mm. or over in diameter was considered a positive reaction, provided 
the coloration disappeared when the skin was made taut and no indu- 
ration of the tissues was present. Two of the forty adults who received 
Dick toxin for immunization contracted scarlet fever, one after the first 
and the other after the second dose of toxin was given. Severe reac- 
tions made it seem advisable to discontinue the immunization of two 
women, one of whom became critically ill with allergic reactions from 
three to four hours after her fourth injection had been given. 

Of this adult series, ranging in age from 19 to 50 years, thirty-three 
were women and seven were men. On the basis of both time off duty 
and the complaints given in the interviews, six, or 15 per cent, of the 
adults immunized experienced severe reactions, which compares favor- 
ably with the percentages (10 per cent) reported by Dick and Dick.’ 
Approximately 85 per cent of the persons receiving injections of toxin 
had more or less distinct reactions. Subjective and objective symptoms 
practically balanced each other in frequency, making a classification of 
reactions on this basis unimportant. Immunization reactions are obvi- 
ously impossible to classify except to state crudely that they are severe, 
moderate or mild in degree. Even with these loose descriptive grada- 
tions, one is obliged to discount statements made by some persons 
immunized, and to realize in others that their reactions are more severe 
than their casual descriptions indicate at the interviews. 

The reactions to immunization in our series, recorded in order of 
their greatest frequency, were: headaches, pains in the joints, fever, 
vomiting, swollen glands and local erythema. Distinct scarlatinal erup- 
tions were observed in four persons, in two following the second, in one 
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following the third and in one following the fifth dese of toxin. Direct 
questioning was avoided as much as possible to minimize the possibility 


of suggestion attendant on such anamnesis. The greatest number of 
reactions followed the second and third doses of toxin. The erythema 
of the skin tests averaged 19 by 18.6 mm. in diameter; its size, how- 
ever, bore no particular relation to the grade of reaction experienced 
by the subjects immunized. 

Six subjects gave histories of previous immunization. Of these, 
four had received the series of five doses of Dick toxin the previous 
year, which was said to have been followed by negative reactions to the 
skin test in all except one, who failed to have a second test made. 
Two subjects had received Larson’s sodium ricineolated antigen from 
four to five years previously, followed by skin tests that were reported 
as negative. Three also gave histories of having had scarlet fever ; they 
reacted moderately to the tests and to the injections of toxin. 


BACTERIOLOGIC STUDIES 

Subjects who harbored hemolytic streptococci had nose and throat 
cultures taken on blood agar plates over a period of approximately 
twenty-eight days, comprising six culture periods. The cultures were 
divided into groups A, B and C for purposes of convenience only, 
denoting, in order, the cultures containing (4A) many, (8) a moderate 
number or (C) only an occasional colony of hemolytic streptococci. 
However, in some hospitals for contagious diseases this relative measure 
of the number of organisms forms the basis of terminating quarantine 
for scarlet fever. All persons with positive cultures were requested to 
have another culture made on an average at intervals of from four 
to five days, provided they had not been accredited with three previous 
successive negative cultures. This rule, in general, was strictly adhered 
to, except for an occasional subject who was absent from the institution 
at the time or refused to have other cultures taken. In some instances, 
when there was congestion or purulent material in the nasopharynx, 
nasal instillations of 20 per cent mild silver protein containing 2 per cent 
ephedrine sulphate were used daily. 

Of the seventy-two cultures that were positive at the first culture 
period, 32 per cent belonged to group A, 26 per cent to group B, and 
42 per cent to group C. At the end of the twenty-eight day period, 
sixty-three subjects, or 88 per cent, gave negative cultures, and nine, 
or 12 per cent, still had records of positive cultures. The positive 
group, with the exception of one, was comprised of persons whose 
records were incomplete because of failure to appear at each culture 
period. Those with persistently positive cultures had poor drainage of 
mucopurulent material from the nasopharynx, but no corrective surgical 
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treatment of the nose and throat was deemed advisable * because infec- 
tions of the upper respiratory tract were prevalent at the time the survey 


was made. 

Among the 258 subjects with positive or negative cultures, there 
was no appreciable difference between the number with tonsils and the 
number in whom tonsillectomy had been performed. Of the seventy-two 
persons whose cultures were positive for hemolytic streptococci, the 
nose alone was positive in three, the throat alone was positive in forty- 
eight, and in twenty-one the organisms were present in both the nose 
and the throat. These findings seem significant in that the nose alone 
seldom harbored the organisms. No difference in the abundance of 
hemolytic streptococci was found in cultures from nine persons with 
septal deflections, from seventeen with so-called injected or inflamed 
throats, or in twenty-one who had mucopurulent material in the naso- 
pharynx. Similarly, among children, Helmholtz * recently found no 
discernible relation between hemolytic streptococci and conditions of the 
upper respiratory tract. 

Seventeen persons whose cultures were positive for hemolytic strep- 
tococci gave histories of having had scarlet fever. Only one in this 
group had a positive skin reaction and was immunized. 


SPECIAL CULTURAL AND SEROLOGIC TESTS 

The reaction of hemolytic streptococci on chocolate agar suggested 

by Dr. Ruth Tunnicliff ® as a means of differentiating scarlatinal and 
nonscarlatinal strains was incorporated in our studies. She states that 
the latter turn the medium green in 24 to 72 hours at 34 C., while 
scarlet fever streptococci produce no change, or only a slight green 
after several days’ incubation. A series of 65 cultures isolated from 
65 individuals was streaked on chocolate agar and incubated at 34 C. 
for 3 days. The readings were made after 24, 48 and 72 hours, and 
72 hour results were accepted as the final reaction. After 15 days the 
same series was streaked again on chocolate agar, incubated and observed 
in the same manner as a means of determining the constancy of these 
reactions. Thirteen weeks later the series was repeated for the third 
time. During this interval of time the cultures were kept on blood agar 
slants at refrigerator temperature. At the first trial 28, or 43 per cent, 
of the organisms were green-producing, and 37, or 56.9 per cent, pro- 
duced no change on this medium. The second and third tests gave 26, 
or 40 per cent, as belonging to the green group, and 39, or 60 per cent, 


4. Dr. George Livingston was the consultant surgeon. 

5. Helmholtz, H. F.: Streptococcus Haemolyticus in the Nasopharynx Chil- 
dren, Am. J. Dis. Child. 42:328 (Aug.) 1931. 

6. Tunnicliff, Ruth: Streptococci from Scarlet Fever, Erysipelas and Septic 
Sore Throat, J. A. M. A. 94:1213 (April 19) 1930. 
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with no reactions on chocolate agar. So at the second and third trial 
cultures there were 9 per cent and 15 per cent respectively of the cul- 
tures disagreeing with the results obtained the first time. Dr. Tunnicliff 
has observed a similar disagreement between the effect of a freshly 
isolated culture on chocolate agar and the same culture after a lapse of 
several weeks or months, indicating that the age of the culture is an 
important factor in employing the test. However, the majority of the 
cultures gave constant readings each time; that is, many consistently 
produced no change on the medium, while likewise many were con- 
stantly green. Furthermore, some cultures had definite intervals of time 
for the production of green changes in the medium, some being green 
at the end of 48 hours, and others not until 72 hours had elapsed. 

If the chocolate agar results are of value in differentiating scarlatinal 
from nonscarlatinal strains of streptococci, it is significant that such a 
large percentage (57-60) of these cultures isolated from apparently 
healthy individuals represent carriers of the disease. The comparative 
rates of disappearance from the throats of the personnel, of hemolytic 
streptococci producing no change or green reactions on chocolate agar 
medium were too small to be of any clinical significance. Suffice it to 
say that the green-producing organisms remained in the throat only a 
few days longer than those producing no change on this medium. 

As a control series for chocolate agar reactions, hemolytic strepto- 
cocci were isolated from another group of patients diagnosed clinically 
as having scarlet fever. Of these organisms, one culture turned choco- 
late agar green in 48 hours, and twelve consistently showed no change 
after 24, 48 and 72 hour incubation periods. The culture that produced 
green was repeated and the same result was obtained. , 

The opsonification test described also by Dr. Tunnicliff * in her tests 
for the specificity of scarlet fever organisms was utilized in our bacte- 
riologic studies of 63 cultures for comparison with the reactions pro- 
duced by the same cultures on chocolate agar. Twenty-four hour 
subcultures of hemolytic streptococci picked from the original nose and 
throat cultures were used in these tests. The technic employed was 
that described by the original author * and others.5 Guinea-pig blood 
was used instead of human blood in our tests; its phagocytic action has 
been found to be more constant than that of human blood.* In the 
hands of these workers, high opsonic indices indicated that streptococci 
under examination were of scarlatinal origin. Two of the investigators ® 


7. Tunnicliff, Ruth: The Identification of the Streptococcus of Scarlet Fever, 
J. A. M. A. 87:265 (Aug. 28) 1926. 

8. Personal communication from Dr. Tunnicliff. 

9. Howell, Katharine, and Werner, Marie: The Opsonification Test for the 
Rapid Identification of Streptococcus of Scarlet Fever, J. Infect. Dis. 43:525 ( Dec.) 
1928. 
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reported 4.8 as the average high opsonic index reading obtained fron 
a group of 22 cultures isolated early from scarlet fever patients ; also, 
that 85 per cent of 94 strains obtained from patients with the same 
disease gave indices over 2. These figures would seem to establish ; 
range for high indices in this test. 

In our series, the cultures that produced no change on chocolate 
agar medium gave, on the average, considerably higher opsonic indic 
than those producing green changes on that medium. Of 35 cultur 
producing no change on chocolate agar, there were 27 with indices o 
2, 5 with indices from 1 to 2, and 3 with indices with zero or a fractior 
of one. The highest reading in this group was 20. The average 
the entire group, producing no change on the medium, was 4.03. Of the 
28 cultures that produced green on chocolate agar, there were 19 wit 
indices of 2 or less, 6 with readings ranging from 2.0 to 3.0, and 
one with an index as high as 5.0. The average reading for this g1 
was 1.178. 

SUM MARY 


1. Of 258 adults examined, hemolytic streptococci were isolat« 
from seventy-two, or 28 per cent, and forty-five, or 17 per cent, g 


positive skin reactions. 

2. Forty of the forty-five who gave positive skin reactions recei 
toxin for immunization. Of those retested, 87.5 per cent were immu 
ized to the point of negative skin reactions. 

3. On the basis of both time off duty and symptomatology, 15 per 
cent of the people immunized experienced severe reactions. Appr 
mately 85 per cent of the subjects receiving injections of toxin 
more or less distinct reactions. 

4. Hemolytic streptococci had disappeared from the nose and thi 
of 92 per cent of the subjects surveyed at the end of twenty-eight days 
Only 15 per cent of the susceptible subjects, as determined by the Dick 
test, harbored organisms. 

Among the 258 subjects with positive or negative cultures, the nu 
ber with tonsils and that in whom tonsillectomy had been perfor 
were approximately equal. 

5. The erythema of the skin test averaged 19 by 18.6 mm. in d 
eter; its size bore no particular relation to the grade of reaction ex; 
rienced by the adults immunized. 

6. Of the adults who gave negative skin reactions, 70 per cent gave 
no history of scarlet fever, 24 per cent gave a history of having had the 
disease, and 6 per cent furnished records with no data available on that 
question. 

7. If the chocolate agar medium is a reliable means of differenti 
nonscarlatinal from true scarlet fever streptococci, then 56.9 per 
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of the organisms isolated in our series should be classified as related to 


scarlet fever. 
8. If the opsonification test is of differential value 43 per cent of 


the organisms isolated were of scarlatinal origin, an agreement of 80 per 
cent with those giving no reaction on chocolate agar. 

9. Among the 186 persons giving negative reactions to the Dick test, 
no definite case of scarlet fever developed. 

10. Of the forty adults giving positive skin reactions, two contracted 
scarlet fever before the series of immunization was completed, and none 
after the immunizations were complete. Of the five subjects who were 
not immunized, two had severe attacks of the disease. 


5555 Sheridan Road. 





THE FREQUENCY OF MONGOLOID IMBECILITY 


THE QUESTION OF RACE AND THE APPARENT 
INFLUENCE OF SEX 


ADRIEN BLEYER, M.D. 
ST. LOUIS 

As related in the text, the terms mongolian imbecility, Tartar imbecility, M 
imbecility, Negro and American imbecility were introduced by Langdon Dow: 
the assumption that certain types of imbecility were patterned on the physical 1 
of certain races. The propriety of this idea is, however, no longer in favor, 
all these terms have been discarded, with the exception of mongolian imbe« 
which is still used universally. It is of more than passing interest, however, to 
that this disease has not the slightest relation to any race, a point elaborated 
what in the present paper. 

It may also be observed that it is perhaps as objectionable to speak of a 
golian imbecile as of an American imbecile, which many of us I believe w 
resent. Further, were we to chance on one of the subjects of this disease in ( 
as Tumpeer did in Chicago, and call him a Mongol or a Mongolian, the desig1 
would be meaningless ; we would have identified a cactus in a bed of roses and call 
it a rose. 

It may well be best to reserve the terms Mongol and Mongolian for their a1 
and accepted meaning indicating race rather than disease. Mongoloid imb¢ 
on the other hand, indicates resemblance to mongolian traits, which is perhaps 
most striking and characteristic clinical evidence of this disease, and is her« 
gested as a somewhat better term. 


1 


Mongolism was mentioned in France in 1843 by Sequin, 
although the mongoloid imbecile had already been depicted by painters 
on several occasions, this was perhaps the first mention of the diseas« 
in medical literature. Subsequently, it appeared in the writings of 
lLombroso of Italy in his account of Mattinetti Colombo.’ It remained 
for Down? in England, however, to give a description making 
golism recognizable among all other forms of idiocy; this was in 186 
Three decades later, articles began to appear in American literatur: 
followed by the first adequate description of this disease on the Conti: 
in 1901 by Bourneville' of France. Then came the original wor! 


From the Washington University School of Medicine and the St 


Children’s Hospital. 

Read at a meeting of the St. Louis Pediatric Society, Oct. 23, 1931. 

1. Quoted by Brousseau, Kate: Mongolism, Baltimore, Williams & W 
Company, 1928. Acknowledgment is made for the many references taken 
this excellent book. 

2. Down, J. Langdon: London Hosp. Rep. 3:259, 1866. 
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Kassowitz of Austria, that of Alberti? of Italy and many valuable 


papers from Germany. 

Thus it took about thirty-five years for the idea of mongolism to 
(lisseminate itself through the world, and it is probable that we in this 
country have shared with England an outstanding interest in the subject. 
It therefore jars somewhat on one’s sensibilities to read in an American 
textbook on pediatrics * that “most observers’ even now “deny that this 
is an independent disease” and in an American textbook on nervous and 
mental diseases * that the writer has never convinced himself that the 
term “mongolian imbecility, has any justification whatever.” It is per- 
haps not fair to single out any particular group of doctors, but some 
local color may be added by mentioning that in none of my cases had 
the obstetrician suspected mongolism. One case passed unsuspected 
through the hands of a pediatrician; a surgeon had diagnosed another 
as rickets. It was not so many years ago that a member of the staff 
of the St. Louis Children’s Hospital denied the existence of mongolism 
altogether. A case in one of the hospitals was recognized by a nurse, 
but escaped the attention of the doctors. It is a common experience to 
see mongolism overlooked in both dispensary and hospital practice. This 
is all the more strange, since there is perhaps no type of disease in the 
whole gamut of medicine more definite or more striking. 

With two exceptions,® practically all available figures pertaining to 
the frequency of mongolism are taken from institutions for the feeble- 
minded. They are abundantly quoted and are used everywhere. Mon- 
goloid idiots have very poor tenure of life; most of them do not reach 
adolescence. Diven ® said that “as a rule they do not survive the age of 
ten.” Institutional figures, therefore, that account for the occasional 
survivors are of little value, for they do not include the very young who 
are still at home or who have perhaps died there. Tredgold' and 
Comby? stated that 5 per cent of the feebleminded persons in the 
institutions of England and France are mongoloid idiots. We may not, 
however, conclude because of this that mongolism constitutes 5 per 
cent of mental deficiency. Again, institutional figures vary so widely as 
to lose much of the value they might possess, not alone as between 
institutions of different parts of the world, but as well between those of 
the same country. Thus in England, Shuttleworth’ found 5 per cent 


3. Abt, J. A.: Pediatrics, Philadelphia, W. B. Saunders Company, 1924, vol. 
4, chap. 93, p. 825. 

4. Church, A., and Peterson, F.: Nervous and Mental Diseases, ed. 9, Phila- 
delphia, W. B. Saunders Company, 1919, chap. 12, p. 875. 

5. Reuben, Mark S.: Arch. Pediat. 29:596, 1912. Vas, J.: Jahrb. f. Kinderh. 
111:51, 1925. 

6. Diven, quoted by Abt: Pediatrics, New York, W. B. Saunders Company, 
1923, vol. 2, chap. 16, p. 250. 
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of all imbeciles to be mongoloid idiots; Down? placed the figut 

10 per cent, and Still+ at 22 per cent. In Russia, Kovalesky 
Shukowsky ' found 20 per cent of all imbeciles to be of this typ 
contrast to these high estimates, Bourneville,’ in France, could find | 
8 mongoloid idiots among 650 mentally defective children. In Germat 
Weygandt,? Alt and Vogt + estimated that mongolism comprises al 

1 per cent of the cases of mental deficiency. Scandinavian countrie 


report 4 per cent. In this country we-have the report of 8.2 pe 
of mongoloid idiots in an institution for the feebleminded in New 
In an effort to establish some sort of a figure not of institut 
mongolism but of mongolism in the general population at large, us 
made of our own records in the outpatient department. In this s 
during the space of fourteen years there appeared a vast group of 
50,000 children, to be exact, 47,923, ranging in age from 2 we 
14 years. Children with mental deficiency of any sort in this 
were separated from the rest, and were found to number 777. 
1.62 per cent of them all, or 1 mentally defective child in approxim 
60 dispensary children. Among these there were 115 mongoloid 
about one fourth of 1 per cent (0.0023) of the total enrollme: 
14.6 per cent of those mentally defective. 
Thirty per cent of the children who were mongoloid idiots y 
the first year of life, 50 per cent in the first two years and 60 per « 
the first three years. This shows how sharply the proportion 
general population declines with age, and the impossibility of attemptin; 
to get an idea of the frequency of this disease from institutional figure 
Under the direction of Mrs. Wells, in charge of the Record Ro: 
the Dispensary, who furnished the following figure, it was found 
41 per cent of the dispensary children were admitted during the 
three years of life. This means that two fifths of the enrollment 
prised three fifths of the mongoloid idiots, which further emphasize 
this important point. 
Looking through these figures once more, one finds that while 
45 mongoloid idiots occurred among about 30,000 children between the 
fourth and fourteenth years, there .were 70 among 20,000 children 
admitted in the first three years, the proportion in the older group bei 
somewhat less than one sixth of 1 per cent, or 1 in approximately 
children, and in the younger group close to one third of 1 per cent 
1 in about 275 children. 
So far as I am aware, no estimate of mongolism in very earl 
that is, early enough not to be heavily influenced by the death rate 
been attempted, and it will be necessary to have others before it will | 
known how greatly in error this one, made later on in childhood 
be. Three items seem to recommend it: It is based on a very 
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number of children; they were derived from the population at large, and 
the diagnosis was made by pediatricians of a teaching center in which 
the subject has been much thought about for a good many years. On 
the other hand, the subjects were dispensary children, and the estimate 
cannot for this reason apply directly to any average population. It may, 
however, be available for study in relation to various census enumer- 
ations having to do with mental deficiency. 

Such an enumeration, put out by the Bureau of the Census in this 
country, reports 153 mentally defective persons per 100,000 of the 
population. On this basis the figure 14.6 per cent would indicate that 
there are about 28,000 mongoloid idiots in the United States at this 
time, this calculation being based on the assumption that mentally defi- 
cient persons as a class and mongoloid idiots as a special group have 
about the same death rate, 70 per cent dying before the age of 20.° If 
this is true, as it probably is in a general way, figures obtained in child- 
hood will approximate those of later life. 

In conclusion, it may be said that the frequency of mongolism has 
not yet been determined. The present study is only a tentative effort 
in this direction, with many factors not satisfactorily determined. 
Figures for institutions, although extensively quoted, are valueless 
for this purpose, and have probably contributed to the idea that mon- 
golism is a rare disease. 

THE QUESTION OF RACE 

In 1866, Down,’ at a staff meeting of the London Hospital, spoke 
as follows: “I have for some time had my attention directed to the 
possibility of making a classification of the feebleminded, by arranging 
them around various ethnic standards. . . . A considerable portion 
can be fairly referred to one of the great divisions of the human family 
other than the class from which they have sprung.” Thus came into 
existence what has since been called the negroid imbecilé, the Malay 
imbecile, the American imbecile, recognized by his “prominent cheeks 
and . . . apish nose,” the Tartar imbecile and the mongoloid 
imbecile. 

As time has gone on, this classification of mental deficiency accord- 


ing to some more or less suggestive resemblance to members of another 
race appears to have lost favor, although the idea is stoutly supported 
by a writer perhaps as consistently quoted as any other in this disease. 
Crookshank,’ of London, has produced an extraordinarily interesting 
book devoted to the idea that mongolism is in fact a reversion to a 
former type of being, in effect, to a mongolian or premongolian race. 


7. Crookshank, F. G.: The Mongol in Our Midst, ed. 3, New York, E. P. 
Dutton & Co., Inc., 1931. 
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The remotest possible ancestor, a propithecanthrapoid ancestor, bach 
the tertiary period, is suggested as the progenitor of this disease. 
perhaps, he believes, the condition may be a reversion to some simi 
ancestor, although it may be stated that this idea does not coin- 
cide with present views concerning the origin of man.* “It is 
be hoped,” he said, “that those writers who report cases in every country 
and in every race will release the data that they undoubtedly possess 
3rousseau * in her book listed twenty-eight countries and races 
which cases have been found, and did not include in her list the Scot 
and the Irish in which they are known to occur. To these a Mexican 


found in my series may be added, bringing the total to thirty-one ra: 
F 


which is a formidable showing in favor of the universality 
mongolism, 

In the third, as in the first edition of his book, Crookshank dei 
the possibility of mongolism occurring in the Negro. He was unwilling 
to accept 2 cases reported to him personally by Charles Herrmann 
New York, and said that the only claims made for the occurrence 
mongoloid imbeciles of Negro parentage have come from the United 
States of America and only 3 American writers have given reports 
worthy of analysis and consideration, the total number of cases described 
being 5 only. “Now these five cases,” he continued, “like the supers 
a stage army, have been marched backwards and forwards by recent 
writers so many times as to assume formidable numerical proportions.” 

Three of these 5 cases were reported from this service in 1925 
and 5 more have been encountered since, 3 of them by Dr. Katheri: 
Bain to whom I am indebted for their inclusion in this report. 1 
brings my group of Negro mongoloid idiots to 8; a detailed report 
them is omitted. Further, these 8 Negro mongoloid imbeciles bear about 
the same proportion to the mentally defective persons of that race as 
found among the white race. There would therefore appear to be 
reason to suspect that this disease is any less frequent among Negroes 
than among white persons, and this doubtless applies as well to members 
of any other race. 

As for the Jewish race, also said to be exempt by Crookshank, ther 
were 2 in this series, and other instances have been reported by Mui 
3ourneville ? and Kassowitz." 

It may not be out of place to observe at this time that mongol 
idiots do not procreate, although seminal emissions and menstruat 
occur in the respective sexes ; think, then, of the dilution point to whicl 


8. James, E. O.: The Beginnings of Man, New York, Doubleday, Dora: 
Company, 1929. 

9. Bleyer, Adrien: Occurrence of Mongolism in Ethiopians, J. A. M 
84:1042 (April 4) 1925. 
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their occurrence would now have reached, did they owe their origin to 
types prevailing in the tertiary period, antedating the glacial periods. 
To the contrary, mongolism is a common disease, and shows not the 
slightest tendency to become less so, as it most certainly would were this 
idea correct. I cannot close this reference to Crookshank’s work, how- 
ever, without commending the painstaking care and the years of applica- 
tion that have been devoted to it, started as it was at a time when this 
exceedingly interesting and important question had not been clarified, 
and when a decision was to have been expected as much one way as 
another. 
THE APPARENT INFLUENCE OF SEX 

Among the 777 mentally defective children in the outpatient group, 
458 were males and 319 were females, a decisive majority for the males. 
Inquiry into this point showed that a greater frequency of mental 
deficiency among males is reported practically everywhere. Church 
and Peterson‘ stated that mental deficiency is almost twice as frequent 
in males as in females. 

It would seem that the explanation for this may be more economic 
and social than medical, since institutions for the feebleminded, from 
which these data are acquired, harbor a preponderance of males the 
world over, females who are mentally defective, for economic, social 
and personal reasons, being often kept at home and looked after there. 
Into this group, however, of noninstitutional children, economic, social 
and personal factors did not enter, and a decided male preponderance 
was observed. The mongoloid idiots in the outpatient group numbered 
115, to which 22 others, also collected outside of institutions, may be 
added, bringing the number to 137. Of these, 83 were males and 
54 females, the male preponderance among mongoloid idiots being 
greater than that noted among mentally defective persons as a group, 
the ratio standing at 5.9:4.1 for all classes of mentally deficient chil- 
dren, and at 6.2: 3.9 for the mongoloid idiots. 

It would thus seem that some types of mental deficiency, mongolism 
among them, may actually occur more often in males, and that sex may 
be a contributing factor to their occurrence. It will be necessary, how- 
ever, to have much more data than are supplied by these figures to 
warrant the acceptance of this idea. 


817 University Club Building. 





PHYSICAL UNFITNESS IN THE PREPARATORY 
SCHOOL 


WILLIAM R. P. EMERSON, M.D. 
Professor of Pediatrics, Tufts College Medical School 


BOSTON 


During the past twenty years much attention has been given to 
condition of impaired health during the period of growth and develoj 
ment. This has been designated as malnutrition, its most constant sign 
being underweight. 

The markedly overweight also present clinical signs of impaired 
health; therefore, the term physical unfitness, which includes 
groups and also a smaller number who are unfit for other reaso1 
seems to be the most useful designation to describe the large gr 
of students who, though not sick, have impaired health to a great 
less degree. 

In attempting to determine the extent of physical unfitness in 
preparatory school, the problem in two situations has been studied: (1) 
the health of graduates of the preparatory schools when they enter 
college; (2) the health of undergraduates during their four years 
preparation for college. 


THE HEALTH OF PREPARATORY SCHOOL GRADUATES ON 
ADMISSION TO COLLEGE 
A specially favorable opportunity was afforded by the study 
graduates of the preparatory school at Dartmouth College becaus« 
students are selected with the object of securing a fairly even distribu- 
tion from all parts of the United States and because the selection 
made on the basis of general achievement in preparatory school life, 
rather than on that of scholarship or any other special qualification. It 


has also been possible to observe the subsequent health of the student 
throughout his college life. 


Significance of Underweight and Overweight.—A diagnosis is made 
of the health of every student entering the college. As a part of the 
examination of physical fitness necessary for this, the significance of 
weight for height has been realized more and more, for no marked 
deviation from the optimum weight zone for any person can occur with- 
out an adequate cause, namely, either physical defects or faulty health 
habits. a 
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Optimum weight is indicated by a zone, not a line, as shown in 
the following medico-actuarial chart (chart 1).' For the ages of men 
from 20 to 24 years for the height of 68.5 inches (172.8 cm.), average 
mortality is indicated by 100, which appears at weights 160 and 170 
pounds (72.6 and 77.1 Kg.). If one disregards the relatively low mor- 
tality of 103 at 150 pounds (68 Kg.) and 102 at 180 pounds (81.6 
Kg.), this zone would include weights for from 150 to 180 pounds, 
with a margin of 30 pounds (13.6 Kg.), which allows for differences 
due to varying builds, heredity, activity, etc. 

As yet no tables have been compiled for the ages under 20 years; 
however, according to existing tables for the span of life from 20 to 
50 years, the mortality for those who are underweight agrees with 
clinical experience in showing a marked increase in the earlier years; 
that is, the younger the subjects the greater the mortality. 





Mortatity WS Average Weight /4# pounds 


lo 
OPTIMUM 7 
li om WEIGHT //0 i 
403 102 
100 
mp (00 (100 # 


Per Cents 





Pounds _/00 “0 {20 130 140 pa 160 _}70 j90 {90 200 240 220 


Chart 1.—Mortality rates according to weight for the ages of from 20 to 24 
years, the average height being 68.5 inches. 





It will be seen from chart 1 that the mortality risk at the ages of 
from 20 to 24 years, for both underweight and overweight persons, 
increases practically 1 per cent for each pound under and 0.5 per cent 
for each pound over optimum weight. Increased mortality means 
increased morbidity, lowered resistance and lessened efficiency. Because 
of this increase in the mortality risk, those seriously underweight or 
overweight are rejected as impaired risks by the army and by insurance 
companies. : 

Increase in morbidity is evidenced by the fact that most of the 
sickness during college life occurs in these two groups:? respiratory 
diseases among the underweight and digestive disturbances among the 
overweight. 

1. Report of the Medico-Actuarial Investigation of 1912 for the period 1885- 
1908, New York, Spectator Company, 1912, vol. 2 

2. Emerson, W. R. P.: The College and Physical Fitness, Dartmouth Alumni 
Mag. 23:7 (March) 1931. 
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Lowered resistance appears not only in relation to the incidence of 
diseases and of nervous disturbances, but also in the failure to with- 
stand the pressure of athletic training and of other extra-curricular 
activities. 

Lessened efficiency is shown by the fact that the highest percentage 
of failures in preparatory school and college occurs in the seriously 
underweight and overweight groups. 

Further evidence of the significance of underweight is shown by 
the marked increase in physical defects and deformities * in this group 
and by the correlation of safety and danger zone weight to self-rating 
in health. 

Results of Weighing and Measuring College Groups—The results 
of weighing and measuring the entering classes at Massachusetts Insti- 
tute of Technology and at Dartmouth College over a period of eight 
years are shown in table 1. 


TABLE 1.—Classifications of 5,372 Students in Height-Weight Zones on Ad 


of Nine Freshmen Classes. Massachusetts Institute of Technolog 
Two Classes; Dartmouth College, Seven Classes 








M.I. T. Dartmouth 
-_ A... a 


608 569 644 
Entering September 1927 1928 1929 

{| Obese....... 5 3 4 3 3 
} Safety 39 49 41 39 39 
| Borderline. . 25 23 5 26 27 29 
{ Danger...... 28 31 25 29 31 29 


Number weighed 


Weight Zones * 


* Weight Zones: obese, 20 per cent and more above average weight for height; safety, 
average weight for height to 20 per cent above average; borderline, average weight to 7 per 
cent below average, and danger, 7 per cent and more below average weight for height 


Consulting the mortality chart, it will be seen that the obese, the 
group 7 per cent or more underweight and also the group from 1 to 7 
per cent underweight are in the zones of high mortality, from 6 to 30 
per cent higher than that in the zone of optimum weight. 

During the past seven years at Dartmouth, the percentage of those 
under average weight entering college has been 54 and that of the 
obese, 4, a total of 58 per cent in the zones of high mortality. There 
has been a uniform percentage of students in the group 7 per cent or 
more underweight, varying from 27 to 31 per cent, with the exception 
of the year 1925, when special instructions for correcting this con- 
dition were given in April to ninety-four prefreshmen who were from 
12 to 40 pounds (5.4 to 18.1 Kg.) underweight, with the result that 
there was a reduction in underweight of 759 pounds (298.9 Kg.), an 
average of 8 pounds (3.6 Kg.) per man. The effect of this appeared in 


3. Emerson, W. R. P.: The Diagnosis of Health, New York, D. Appleton 
and Company, 1930, p. 30. 





512 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


the lessened percentage of underweight students and the marked increase 
in the safety zone at the time of admission to college. 

With this exception, on comparison of the results from year to 
year it is evident that there has been no improvement in the condition 


of the boys coming from preparatory schools during this period of 
seven years. The results of weighing and measuring also show no 
marked change from those found among recruits of this age for the 
World War in 1914. 

In the class of 1934, there were 361 freshmen who came from 
high schools and 279 who had been in residence in private schools 
from three to six years. The weight-height findings for these two 
groups are shown in table 2. 

It will be seen that 53 per cent were under average weight from 
the high schools and 56 per cent from the private schools. 

The high school group shows 3 per cent more in the obese zone; 
however, mortality for the obese group as indicated statistically by 


TABLE 2.—lWcight-Height Status of 361 Freshmen from High Schools and 279 
Freshmen from Private Schools 


High Schools, Private Schools, 
Weight Zones per Cent per Cent 


Obese P mee ‘ ‘ tia evee 5 2 
Safety ; ever 42 42 


Borderline cucenwes aenetenetens 24 30 
53 56 


Daneger..... 26 


the general table does not hold true by the special mortality table, from 
the ages from 20 to 25 years, owing to the fact that the optimum zone 
calls for greater weight during the earlier years, so that a weight of 
as much as 25 per cent above average does not indicate clinical obesity 
at this age. Therefore, a part of this number of the obese should be 
considered in the safety zone, while, on the other hand, serious under- 
weight carries with it a higher mortality than is shown by the figures. 

The results for the two groups are fairly uniform, but are somewhat 
more favorable for the high school group. 


Private Day Schools.—In the group of 279 freshmen coming from 
private schools, there were 46 students who prepared for college at 
private day schools. The percentage in the various weight zones were 
as follows: 

Obese 


Safety 
Borderline 


Danger 
Total 
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Thus 46 per cent were in the danger zone of underweight, as compared 
with 29 per cent from high schools and 26 per cent from private 
boarding schools, and 66 per cent were in the zone of high mortality, as 
compared with 53 and 56 per cent, respectively. 

These results are in accordance with our findings in priv 
public schools in various situations. 

Physical Examinations.—Physical examinations of the unde: 
men of a whole class, identified by weighing and measuring, veri! 
remarkable degree the validity of these findings; in fact, wei 
height is the most reliable single sign of physical unfitness. The pl 
examination of the underweight college man shows a marked 


TABLE 3.—Health Intelligence of 644 Dartmouth Freshmen, 
Per Cent 

No regular rest periods............+.... , 75 Finicky about food............ 
Irregular bedtime 64 Habits injurious to health..... 
Fast eating or washing food down...... 58 Removable physical defect uncorrect« 
Irregular time of bowel movement : Irregular mealtimes 
Worry and fretfulmess................... 3 Habitual overeating or undereating 
Overdoing at work or play 28 Uncontrolled likes and dislikes...... 
Inadequate vacations or weekly rest... . 2 Insufficient exercise or outdoor sunlig 
Oandy or sweets between meals......... 25 Excessive tea, coffee or tobacco..... 
Irregular habits of living 2 Working in poor air above 68 F.... 
Eating when overtired : Sleeping with windows closed.... 


Average health intelligence quotient 


TABLE 4.—Health Intelligence Quotient for Six Classes at Da 


Number of Men Class of 


Ges éenes oe cee saan h Ss Bg : 1929 
idaieéovdtenhwncee wenn ‘ ; 1930 
Giddenesekas see 1931 
SR vecheaess re ; * 1932 
Svbtvievbevewes . ; 1933 

1934 


in physical defects, and when stripped his impaired condition 
denced by fatigue posture and other postural defects. 

Faulty Health Habits—The student enters college with health 
habits formed either during his four years in the preparatory school or 
continued from earlier years throughout his preparatory course. These 
habits were checked up in the Dartmouth class of 1934 on the first day 
of college classes, with the results shown in table 3. 

The health intelligence quotients* of the six entering classes at 
Dartmouth, averaging approximately 500 men each, show remarkably 
uniform results like their percentages of underweight, as shown in 


table 4. 


4. Health intelligence is defined as the knowledge concerning health that one 
habitually uses in his living, as distinguished from academic knowledge not put in 
practice. The health intelligence quotient is found by questioning the student regard- 
ing the twenty faulty health habits listed in table 3. 
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The four leading faulty health habits, for each college class, with 
a single exception, were no rest periods, fast eating, irregular bedtime 
and the habit of having no regular time for bowel movement. 


COMPARISON OF HEALTH HABITS OF HIGH AND PRIVATE SCHOOLS 

The faulty health habits of one hundred freshmen from high schools 
and one hundred freshmen from private schools taken in alphabetical 
order are shown in table 5. 


TABLE 5.—Health Intelligence Quotient of Two Hundred Dartmouth Freshmen 
from High Schools and Private Schools 


High Schools, Private Schools, 
per Cent per Cent 
72 75 


61 


Fast eating or washing food down sins aa aT 62 
Irregular bedtime eae 51 69 
Irregular time of bowel movement. “aS 48 43 
WORT GO CHOCTINOM. 20.6 cccccveere prec kited ~ edie 34 
Overdoing at work or play = Fale. 33 22 
Inadequate vacations or weekly rest........ ‘ ae , 30 
Habits injurious to health ‘ es 

Finicky about food AS 

Candy or sweets between meals.................. ; _ 

Insufficient exercise or outdoor sunlight........... .... 

Removable physical defects uncorrected......... 

pe ee Serr rrr 

Uncontrolled likes and dislikes.. 

Irregular habits of living 

Irregular mealtimes wis 

Habitual overeating or undereating.......... ........ : 

Excessive tea, coffee or tobacco.... b ee ai eedd 

Working in poor air above 68 F.. 

Sleeping with closed windows 


Average health intelligence quotient, high schools........... 75 per cent 
Average health .intelligence 70 per cent 





TABLE 6.—I/ndulgence Habits in Students from High School and Private Schools 














High Schools, Private Schools, 
per Cent per Cent 


Habits injurious to health ¢ 27 
Irregular habits of living y 28 
Irregular bedtime 69 
Finiecky about food ‘ 24 
Habitual overeating or undereating ‘ 21 
Irregular mealtimes 23 
Candy or sweets between meals....................00-06. { 22 
Excessive tea, coffee or tobacco 21 


The health intelligence of the high school group was five points 
higher than that of the private school group. In both groups faulty 
habits from pressure were most frequent. 

The eight habits that were found more frequently in private school 
pupils than in the public school pupils were those of indulgence, as 
shown in table 6. 

Health Rating—In addition to the physical examinations and the 
checking up of faulty habits, each student was asked to rate his own 
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health according to five grades: excellent, fair plus, fair, fair minus 
and poor. The correlation of grades of health, as indicated by the 
student, with health habit scores, is shown in table 7. 

Table 7 shows that in every class the higher the grade of health, 
the higher the intelligence score. Stated conversely, the better the 
health habits the better the health. 

Therefore, the validity of weighing and measuring as shown by 
the mortality table has been verified in three different ways: by physi- 
cal defects, by increased faulty health habits and by the correlation of 
health ratings. 

The health of the student, then, is the result of cause and effect. 
The physical causes are found by an examination for defects, and the 
social causes—irregularity, overfatigue, faulty food and health habits 


TaBLe 7.—Correlation of Grades of Health and Health Habit Scores 
Dartmouth Freshmen * 


Health Grades and Health Intelligence 
Quotient, per Cent 


A ee 


Fair Fair 
Plus Fair Minus 


c—_———- 


Number 


of Cases Group Excellent 


73 72 58 
73 67 66 
75 70 53 
74 70 67 
79 73 49 


73 67 63 


OO cer itpeneaes Class of 1929 
, eT FENG Class of 1920 
Gad stow «sce hes : Class of 1931 
Class of 1932 
Class of 1932 
Class of 1984 


NWO @® & @ 


“1 OO <1 «3 «1 





individual rates his own health with reference to the average health of 
associates, and his score of health habits is obtained from his answer to our twenty 
questions. The percentages listed in the table are the average health habit scores 
intelligence quotients) of each group. 


* Each his 
basic 
health 


S 


are found by checking up the daily program of the student’s activiti¢ 
which thus furnish data for the accurate health diagnosis basically nec- 


essary for successful treatment. 


THE HEALTH OF HIGH AND PRIVATE SCHOOL STUDENTS WHILI 
PREPARING FOR COLLEGE 


The sources of this study of the conditions of health in preparatory 
schools are eight representative high schools and nine leading private 
schools. The data were obtained during supervision of the health work 
in all these schools, with the exception of two of the private schools 
where weighing and measuring of all pupils had been done not only for 
the four years of preparatory school, but also during two years in the 
lower schools, thus rendering it possible to follow the same pupils 
throughout six years of preparatory school life. 

In order to make accurate diagnoses of health, careful physical 
examinations, accurate knowledge of health habits, school requirements 
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and programs have been necessary in both kinds of preparatory schools, 
and in high schools a knowledge of home conditions has also been 
necessary. 

This essential information has been made possible by the hearty 
cooperation of teachers and parents alike. So strong is the desire of the 
boy himself to secure an optimum condition that almost without excep- 
tion his cooperation has been obtained, and the relation has been that 
of patient and physician rather than that of pupil and master. The 
assurance that his privacy is respected has made it possible to secure 
data in regard to his habits of living that otherwise would not be 
available. 

Results of Weighing and Measuring.—High Schools: As very little 
systematic weighing and measuring is done in high schools, it has not 


been possible to follow the weights of the same pupils throughout a four 


TABLE 8.—Results of Weighing and Measuring in High School I (165 Boys) 


First Year, Second Year, Third Year, Fourth Year, Entire School, 
Weight Zone per Cent per Cent per Cent per Cent per Cent 


13 7 
4 42 
| 2 24 

ag 44 fa 


91) 97 


Obese 8 7 
Safety 38 
Borderline 28 

54 


2 
o 
59 
4 


Danger 26} 3 1 


years’ course during which the weights have been taken on comparable 
dates. Therefore, it has been necessary to depend on single weighings 
of a whole school or of one class or group. 

The results of the weighing and measuring of all the boys of a high 
school situated in a prosperous New England city are shown in table 8. 

This table shows that the average percentage of underweight boys 
in the last year is less than in the first by 10 per cent, but the improve- 
ment is accounted for, at least in part, by the fact that a larger per- 
centage of those who are underweight drop out because of impaired 
health, and therefore the senior class represents to a degree the sur- 
vival of the more fit. 

The results found in the senior classes of a county high school in 
the South and a parochial high school in Ohio show the extremely high 
percentage of 67 per cent and 78 per cent of underweight students, 
respectively. 

Private Schools: The results of weighing and measuring all the 
boys of a private school of the highly endowed church type are shown 


in table 9. 
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These results obtained in private school compared with thos¢ 
High School I give the percentages of underweight students show: 


table 10.° 


The figures for high school show a decrease in the percentage of 
those under average weight from 54 to 44 per cent, in the borderline 


group from 28 to 23 per cent and in the danger zone, from 26 to 21 


per cent. 


1 


The private school shows a decrease of those under average wei 
from 72 to 67 per cent, in the borderline group an increase fron 


te 41 per cent and in the danger zone a decrease from 50 to 


19 per « 


The decrease in the percentage of students in the latter group may 
attributed to intensive health work at the school with the seriously 
underweight, bringing them up into safety weight and borderline zones, 


TABLE 9.—Resulis of Weighing and Measuring in Private School / 





Third Year, 
per Cent 


Second Year, 
per Cent 


First Year, 


Weight Zone per Cent per Cent 


Obese..... ; ) 4 0 
Safety... : 18 40 
sorderline. . 7 
78 


ji f 37 


Fourth Year 


{ (174 


Entire S« 


per ¢ 


TABLE 10.—Comparative Percentages of Underweight Students 


Third Year, 
per Cent 


Second Year, 
per Cent 


First Year, 


School per Cent per Cent 


45 
60 


54 


High.. 


54 45 
yy.) Se 9 


78 


which show 
The figures 
fairly constant. 


The weight and height findings for three high schools and 


private schools are given in table 11. 

Without exception, it will be seen that the high schools 
conditions than the private schools, corresponding to the 
results found in those entering college. 

At private school A accurate records were available 
recorded not only for each of the four years of regular 
work, but for the two previous years while the student was 


school. The results are graphically shown in chart 2. 


5. The percentage of those underweight was found by combining 
and the danger weight groups. 


Fourth Year, 


Entire § 
per 


an increase from 22 to 40 and 41 per cent, respectivel 
for high school for these zones, on the other hand, 


L, 


show bette 
comparat 
of weight 
preparatory 
in the lower 


the bord 
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It will be seen that a steady increase in underweight was shown by 
the second, third and fourth forms, and, notwithstanding the improve- 
ment shown by the fifth form, the sixth or senior form shows that 60 
per cent of the students were underweight, as compared with 54 per 
cent in the entering class. 


TABLE 11.—Comparative Results of Weighing and Measuring Students in High 
Schools and Private Schools 








Three High Schools Three Private Schools 
= - A. 


g= -_ = as oe 7 —— 
165 119 333* 434 125 
I II III A B © 
Per Cent PerCent PerCent PerCent PerCent Per Cent 
Obese 7 3 6 2 0 
Safety 42 44 43 q 3f 38 
Borderline 24 24 26 37 2: 238 
Danger 27 29 25 : 3% 34 


* This group represents students of both sexes. 





x= «2 Os 





Chart 2.—Weight groups for an entire school, weighed in the fall of 1930. The 
black area indicates the danger zone (that of high mortality) and the white area, 


the zone of safety. 


Not only is this private school equipped with every known condition 
favorable to health, such as an infirmary, medical personnel, gymnasium, 
athletic field and physical plant, as made possible only by a great 
endowment, but also unusual stress has been placed on its health work. 
Therefore, these results may be fairly considered the maximum that 
can be accomplished under present accepted health programs. 

The weight-height findings at private school B in the three successive 
Septembers of 1927, 1928 and 1929 were 36, 33 and 35 per cent in 
the danger zone, respectively. The senior classes of the same years 
showed 28, 31 and 28 per cent, respectively, an average of 29 per cent, 
which was the same as that for the eight college freshmen groups shown 
in table 2. 

The factors of underweight and obesity as a cause of the failure 
in school of one hundred boys who were separated from school B because 
of impaired health, low marks and discipline are shown in table 12. 
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In all three classes, the percentage of underweight boys exceeded the 
school average of 35 per cent. The percentage of underweight boys 
who were dropped because of poor health exceeded the school average 
by 15 per cent, those dropped because of low marks by 9 per cent 

Of the fifty students with “low marks,” 44 per cent were in the 7 
per cent zone of underweight, as compared with the school average of 
35 per cent, and 12 per cent were obese, as compared with the school 
average of 4 per cent, thus showing also a correlation of poor scholar 
ship with underweight and obesity.° 

The results of the study of health conditions in this school may be 
summarized by the statement that over a period of four years the 
average yearly gain for the whole school was 9 pounds (4,100 Gm.), 
which is only the amount necessary to maintain previous conditions 

In other words, the health of the average boy who enters this school, 
either graduating at the end of four years or dropping out before that 
time, remains practically unchanged. Certain of his health habits are 


TABLE 12.—Underweight and Obesity as Factors in Failure at Scho 


Underweight 
(7 per Cent 
or More), 
per Cent 
Poor health , ‘ 50 
BE I i665 so chee ds Re ced as on gnews Ons ES OS 5 44 
Discipline ; 3 37 


improved, but these are offset by the acquiring of other faulty 
habits, notably those of pressure and indulgence. 

The results found by the systematic weighing and measuring 
the students in these two types of private schools, supplemented 
year of intensive study of health conditions in private school 
closely parallel to those obtained in the other seven private schools 


COMMENT 


[It will be seen from table 1 that there has been no decrease 
number of students in the high mortality zones of weight in the enteri1 
classes at Dartmouth during the past seven years. Conditions 
similar at the Institute of Technology for the two previous years, 
and 1924. The findings for the past nine years indicate no 
improvement over conditions revealed by the draft at the time 
World War. 

Students admitted to Dartmouth from private schools show no | 
ter condition than do those from high schools, and pupils in privz 


6. Both at the Institute of Technology and at Dartmouth College a 
correlation of low marks and failures appeared in the obese groups. 
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schools and high schools do not show marked improvement in their 
general condition during their four years’ preparation for college. 

Such a degree of physical unfitness and failure to improve under 
present day health programs, even when carried out under the most 
favorable conditions, demands an explanation. 

The Essential Causes of Physical Unfitness Not Found and 
Removed.—The explanation is that the causes of impaired health are 
not found and therefore not removed. 

Practically every student during his school life has been carefully 
examined by at least one, and often by several, experienced physicians, 
and pathologic conditions are found and corrected; therefore, organic 
disease in any student either in school or college is practically rare, but 
defects that do not represent actual disease yet render the individual 
not “free to gain,” are habitually disregarded. Still more unfortunately, 
faulty health habits of work and play, with overactivity during the 
critical period of rapid growth, hurried and improper eating and stress 
that causes overstimulation and worry are constantly overlooked, though 
their effect is often more serious than that caused by pathologic 
conditions. 

In neither school nor college do we find a person or group of persons 
trained to assume the responsibility of diagnosis of health. The school 


physician, after excluding disease, turns the pupil over to the physical 


trainer or dietitian, both of whom are concerned for the most part with 
general methods of treatment. The head master is concerned with the 
problem of impaired health, yet he must of necessity depend on his 
staff for health work. 

Furthermore, the business of the teacher is 
ration of the boy for college—and the required standards of the college 
board, together with the demands of extracurricular activities, create in 
the school a condition described by one distinguished head master as 
“hectic” for the pupil and teacher alike. 

The victim of this unfortunate situation is the boy. Yet the boy 
wants to be well. His greatest desire is to excel in study, to “make the 


‘ » 99 
schooling’’—the prepa- 


team” or to secure some honor in one or more school activity, all of 
which would be well if his work and play were fitted to his strength as 
measured by a constant normal growth and development. 

3ecause of the student’s fundamental desire for efficiency, our 
physical fitness program was inaugurated in the majority of these 
schools at the invitation of the students themselves, and their interest 
in attaining higher standards of health renders the solution of the 
problem of physical unfitness comparatively simple. 

Results Obtained on the Basis of Health Diagnosis.—Both at Dart- 
mouth and at the preparatory schools referred to, a single well trained 
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physical fitness worker, under direction, has been able to obtain result 


that would be unbelievable if they were not verified by individual weig 
charts. In the year 1925-1926, ninety-four freshmen from 10 
pounds (4.5 to 15.9 Kg.) under average weight gained an average of 
18.6 pounds (8.4 Kg.) per man. Also, in each of the seven years f 
1924 to 1931, students in physical fitness classes and reporting 
vidually have maintained an average rate of gain over periods 

from ten to forty weeks, of approximately 24 pounds (10.9 Kg.) a 

300 per cent of the expected gain at the age of 16 years. 

At preparatory school D, in a group of thirty-five physicall 
boys, the head master working with his physical educator, under suj 
vision, secured in the school year 1929-1930 an average gain of 
pounds (7.5 Kg.) per boy, while at the same time maintaini 
higher scholastic rank. In the other six private schools the 
gain in fifteen physical fitness classes, consisting of from tw: 
twenty students each, ranged from 250 per cent to 350 per « 
the expected gain for corresponding ages, as given by the 
height table. 

Because of the strong force in nature that makes for health, th: 
cally, physical unfitness should be eliminated in all situations in 
the causes of impaired health are found and removed. That 
practical has been demonstrated in every situation in which it has 
tried, the rate of gain being in direct ratio to that of correcti 
physical defects and faulty health habits. 

Obstacles to Health Work.—The necessity of understanding 
normal before it is possible to recognize the abnormal is a funda 
principle in scientific medicine. Yet in practice, as regards 
health, the process is reversed, giving rise to the erroneous idea tl 
a person is not ill he is well. 

This persistent idea is the chief obstacle to the progress of 
work, and prevents the physician from entering the field of health 
the same scientific spirit with which he meets the problem of 
It causes a feeling of resentment not only toward lay worke1 
toward other physicians who venture to enter the field of healt! 
nosis: therefore, the physician as counselor on boards of educati 
as a member of national organizations prevents the extension of 
work for which he is not trained, either in medical school or 
hospital, yet in which he holds a place of authority. 

In clinical health work, disease must be ruled out by accurate 
cal*diagnosis, but as disease is only one of the five causes of physical 


7. Emerson, W. R. P.: Physical Fitness in the College, J. A. M. A. 86:7 
(May 15) 1926. Footnote 2, pp. 86, 214 and 247; Report of the Department of 
Hygiene, Mass. Inst. Technology, Nov. 11, 1925, vol. 65. 
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unfitness and the other four have to do with health education, the 
greater part of health work must be carried on by lay workers. 

Health diagnosis has not been effectively applied to any period of 
life except that of infancy, where by the resulting remarkable decrease 
of infant mortality, human life has been extended from ten to fifteen 
years. If the same method were applied to the later period of growth, 
it seems reasonable to expect that similar epochal results would follow. 

The aforementioned results of health work in school and college are 
offered as a plea for the more adequate teaching of health as such 
and as a demonstration of the need for more accurate health diagnosis. 

The elimination of physical unfitness is essentially preventive work, 
having to do with morbidity and mortality: therefore, the physician 
should become the leader and not the follower of lay workers in the 
field of health. He should become as much an authority in health as 
in disease. The technical part of physical fitness work is largely educa- 
tional, but its supervision requires efficient training, which thus far 
has been given little place in medical teaching. 


SUMMARY 


The study of the health status of 4,366 freshmen selected for admis- 
sion to Dartmouth College, representing a fairly even distribution from 
all parts of the United States, and of 1,006 freshmen admitted to the 
Massachusetts Institute of Technology, shows an average of 60 per 
cent in the high mortality zones of underweight and overweight accord- 
ing to the medico-actuarial tables for the ages of 20 to 24 years, 
inclusive. 

The physical unfitness of these groups was indicated by higher mor- 
tality risks as shown by the medico-actuarial table and by increased 
morbidity and lessened efficiency, as evidenced by failure to withstand 
the pressure of curricular and extracurricular activities. Further evi- 
dence of physical unfitness among underweight students was shown 
by the marked increase of physical defects, by the correlation of under- 
weight and self-rating in health and by the greater number of fauliy 
health habits. 

In the entering classes at Dartmouth the percentage of those in the 
high mortality zone of underweight shows no improvement over a 
period of seven years, 1924 to 1931 inclusive, and corresponds to that 
found among recruits of the World War. 

A checking up of twenty faulty health habits of 4,866 students at 
the time of their admission to Dartmouth shows no improvement durjng 
this seven-year period. 

The weight-height findings for 361 freshmen from high schools 
and of 279 freshmen from private schools in the class entering Dart- 
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mouth in September, 1930, shows that 53 per cent from high schools, 
56 per cent from private boarding schools and 66 per cent from private 
day schools were under average weight. The average health intelli- 
gence quotient of students from high schools was 75 and from private 


schools, 70. 
In each of the seven college classes the checking up of faulty health 


habits shows that the lower the grade of health, the lower the 
health intelligence score, demonstrating the correlation of impaired health 
and faulty health habits. 

A study of the health of students in eight representative high 
schools and seven leading private schools shows conditions of physical 
unfitness closely approximating that found among students entering 
college. 

Practically no decrease in the percentage of physical unfitness was 
found during the four-year period of preparatory school life, except 
that caused by the separation of students from school because of fail- 
ure due to low marks and poor health, and in certain private schools, 
due to special attention given to the more serious cases, raising them 
from the danger zone to the borderline zone of underweight. 

Private schools equipped with physical plants, gymnasiums, play 
grounds, medical staffs, special teachers of physical administration and 
dietetics and with all conditions favorable for carrying out the present 
accepted health programs show a greater degree of physical unfitness 
and a higher percentage of faulty health habits than do the high schools. 

The explanation offered to account for this failure of present day 
health programs in both preparatory school and college is that the 
essential causes of impaired health are not found and accordingly are 
not corrected. 

Results are reported demonstrating that both in the preparatory 
school and in college physical unfitness can be reduced and practically 
eliminated by the application of a program based on accurate diagnosis 
of health. 

The chief obstacle to health work is the persistent idea that if a 
person is not sick he is well, which prevents the physician from enter- 
ing the field of health in the same scientific spirit in which he 
the problems of disease. 

Because of the failure of present health programs as indicated by 
the extent of physical unfitness, the plea is made that medical training 
should be as efficient in the diagnosis of health as in that of disease. 


meets 





AMOUNT OF ULTRAVIOLET RADIATION NEEDED 
TO CURE RICKETS WITH RESPECT TO 
AREA OF SKIN EXPOSED 


ARTHUR KNUDSON, Pus.D. 


ALBANY, N. Y. 


That rickets is a disease that is readily prevented or cured by ultra- 
violet radiation from either artificial sources or sunshine is evident 
from the numerous investigations reported on this subject. Information 
as to the amount of radiation needed to cure rickets, with respect to 
the area exposed, is, however, very meager. Investigations made in 


conjunction with co-workers indicated that only a small amount of radia- 


tion is necessary for the cure or prevention of rickets in rats.1 When one 
considers that the rat is covered for the most part with fur, the amount 
of radiation that reaches the surface of the skin is no doubt much 
reduced. Maughan and Dye? showed that in chickens only a small 
amount of radiation is necessary to cure rickets, and that the area cov- 
ered by the feathers receives very little or perhaps none of the beneficial 
rays. 

It seemed desirable, therefore, to determine whether any radiation 
is effective through the hair of the rat and to compare results with 
exposure of the skin directly. It was also planned to see how much 
of an area of skin it is necessary to expose to obtain complete healing of 
rickets and to determine whether there is any relationship between the 
area exposed and the time of exposure. 

In all of our experiments our method of procedure for producing 
rickets was the same as that reported in the preceding paper.' In brief, 
rats at 4 weeks of age were put on the Steenbock rachitic diet 2965,° 
and at the end of three weeks x-ray pictures were taken to show the 
degree of rickets. They were then given treatment for twenty-one 
days, and x-ray pictures were again taken to determine the degree of 
healing. The ash content of dry extracted femurs was determined 


This work was aided by funds from the General Electric Company, 
Schenectady, N. Y. 

From the Department of Biochemistry, Medical Department of Union Uni- 
versity, Albany Medical College. 

1. Knudson, A.: , Rickets: Comparative Value of Several Light Sources for 
Cure and Prevention, Am. J. Child. Dis., this issue, p. 531. 

2. Maughan, G. H., and Dye, J. A.: J. Optic. Soc., America 20:279, 1930. 
3. Steenbock, H., and Black, A.: J. Biol. Chem. 64:263, 1925. 
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by the method of Bethke, Steenbock and Nelson * and the inorganic 
blood phosphorus by the method of Fiske and Subbarow.° 

As a source of ultraviolet radiation in these experiments we used 
the General Electric sunlamp with the type Sl bulb. Our previous 
studies ? showed that an exposure of the whole rat to the General Elec- 
tric sunlamp thirty minutes per day at a distance of 3 feet is nec- 
essary to obtain complete healing of rickets within three weeks. This 
weaker source of ultraviolet radiation (compared to a mercury vapor 
quartz lamp) made it more convenient to obtain accurate timing of the 
various graded dosages. 

In the first series of experiments, shaved and unshaved areas of 
the rachitic rat were exposed for twenty minutes daily to the General 
Electric sunlamp at a distance of 3 feet. At first the hair was shaved 


TABLE 1.—Effect of Exposure of Shaved and Unshaved Are 


Blood 

Inorganic 

Area Exposed Bone Ash, Phosphorus, 
per Cent Mg. per 

100 Ce. 


Exposure of whole animal............ ’ 7.6 4. 
2 ? 


sq. in. unshaved area on back....... 
sq. in. unshaved area on back...... 
sq. in. shaved area on back............. 
sq. in. shaved area on chest........ 
sq. in. shaved area on 
sq. in. shaved area on 
4 sq. in. shaved area on 
¢ sq. in. shaved area on 


*Exposure was made for twenty minutes daily at 3 feet to a General 
average of two rats was used in each group. 


from the rat with a razor, but later we found it simpler to remove the 
hair by means of a saturated solution of sodium sulphide. Care should 
be taken not to leave the solution on too long and to wash it off com- 
pletely after using in order to avoid any undue irritation to the skin. 
In exposing a definite area of the rat, the animal was tied down with 
legs outstretched on a board 6 by 10 inches, and the whole body 
including the tail was covered completely with a sheet of lead, an 
opening being cut out of it just the size of the area to be exposed. 
In order to prevent, as far as possible, any radiation spreading over a 
larger area, the lead sheet around the edges of the opening was gently 
pressed close to the surface of the rat. The results of these experi- 
ments are given in table 1. Figure 1 shows roentgenograms of tibiae 
of the rats before and after treatment. 


4. Bethke, R. M.; Steenbock, H., and Nelson, M. T.: 
1923. 
5. Fiske, C. H., and Subbarow, Y.: J. Biol. Chem. 66:: 
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Examination of table 1 shows that very little radiation is effective 
through the hair of the rat. An exposure of 1 square inch on the hair 
of the rat indicated no healing, while with an exposure of 2 square 
inches there’was a moderate degree of healing. In a later experiment 
not recorded in this table it was found that an exposure of 2 square 
inches of unshaved area for forty minutes per day gave only a beginning 
healing. When the rat is shaved, however, the radiation is much more 
effective, and it was found that an exposure of as small as %4 square 

















A B 


Fig. 1—Effect of exposure of shaved and unshaved areas on the healing of 
rickets. All of the exposures were made to a General Electric sunlamp for twenty 
minutes daily at three feet. Column A shows the roentgenograms of rachitic rats 
at the start of the experiment, and column B, the results after three weeks’ treat- 
ment. J shows no healing after exposure of 1 square inch of unshaved area; 
2, complete healing after exposure of 1 square inch of shaved area; 3, complete 
healing after exposure of 1%4 square inch of shaved area, and 4, advanced healing 
after exposure of % square inch of shaved area. 


inch of the skin of the rat produced a complete healing of rickets. 
With an exposure of % square inch area of the skin only a moderate 
or advanced degree of healing was obtained so that apparently 4% square 
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inch is the minimum area that can be exposed to obtain a complete 
healing of rickets on exposure to the General Electric sunlamp at a 
distance of 3 feet for twenty minutes daily. 

The second series of experiments was planned to determine the 
relation between the area of the skin exposed and the time of radiation 
on the healing of rickets. All of the exposures were made at a dis- 
tance of 3 feet, and the results are shown in table 2. Figure 2 shows 


TABLE 2.—Effect of Product of Shaved Area and Time * 


Blood Roentger 
Time of Inorganic graf 
Exposed Exposure, Bone Ash, Phosphorus, Observation, 
Minutes per Cent Mg. per Degree of 
100 Ce. Healing 
36.9 Complete 
36.0 
35.7 
40.3 
34.5 
30.6 


36.3 


Nw 


NaAUMUS 


WWPhNWwwrp 
Op Od woe 


7 © 


31.( 


* The exposure was made at 3 feet to a General Electric sunlamp, An average of t1 
was used in each group. 


TABLE 3.—Effect of Exposures in Single Large Doses or Divided Small D 





Blood Roentgeno- 
Inorganic graphi 
Area Exposed and Treatment Bone Ash, Phosphorus, Observati 

per Cent Mg. per Degree of 
100 Cc. Healing 


sq. in.—2.5 min. daily 36.3 4.4 Com 
sq. in.—1l exposure of 52.5 min.—average 

2.5 min. per day 34.3 3. 
sq. in.—2 exposures of 26.25 

2.5 min. per day 39.1 0 
sq. in—5 min. daily 39.2 1 
sq. in.—8 exposures of 13.15 

5 min. per d 41.6 

sq. in.—1l exposure of 105 

5 min. per d 

sq. in.—2 exposures of 52.5 

5 min. per day 


4 





* Exposure was made at 3 feet to a General Electric sunlamp. An average « 
was used in each group. 


roentgenograms of tibiae of some of these experimental rats before 
and after treatment. Thus an exposure of 1% square inch for twenty 
minutes daily gives complete healing, and similar results are obtained 
with an exposure of 1 square inch for five minutes daily, 2 square 
inches for two and one-half minutes daily or 4% square inch for forty 
minutes daily. It will be noted, therefore, that when the product of 
the area given in inches and the time in minutes equals the constant 5 
complete healing occurs. If the product of the area and time is less 
than this constant 5, complete healing does not occur. In the experi- 
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ment with an exposure of 4, square inch area for eighty minutes, not 
quite complete healing was obtained. Since this is a very small area 
to expose, it is possible that a speck of hair or dirt could have screened 
off some of the radiation and thus explain why complete healing was not 


obtained in this experiment. 











A B 


Fig. 2—The relation between the area of the skin exposed and the time of 
exposure on healing of rickets. All exposures were made to a General Electric 
sunlamp at a distance of 3 feet. Column A shows the roentgenograms of rachitic 
rats at the start of the experiment and column B, the results after three weeks’ 
treatment. 1 shows complete healing after an exposure of % square inch of 
shaved area for twenty minutes daily; 2, complete healing after an exposure of 
1 square inch of shaved area for five minutes daily; 3, complete healing after 
exposure of 2 square inches of shaved area for two and one-half minutes daily; 
4, complete healing after exposure of % square inch of shaved area for forty 
minutes daily, and 5, almost complete healing after exposure of 1/16 square inch 


of shaved area for eighty minutes daily. 
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The next series of experiments was undertaken to dete: 
whether the irradiation which was found by daily exposure to pr 
complete healing can be given in a single dose at the beginning of 


ment or whether more than one exposure is necessary. For this 


shaved areas of 1 square inch and of 2 square inches were used 
previous experiments showed that an exposure of 1 square incl 
five minutes daily and an exposure of 2 square inches for two 
one-half minutes daily brought about complete healing of ri 
When, however, the total irradiation necessary to bring about comp! 
healing was given in one exposure at the beginning of treatment 
an advanced degree of healing was obtained. If, however, th 
diation is divided into as little as two exposures given ten days 
complete healing occurs. These results are shown in table 3. 


COMMENT 

These experiments emphasize how little radiation passes throug! 
hair of the rat and that apparently most of the ultraviolet irrad 
is effective through the ears and feet and perhaps to some extent 
tail. That the effective irradiation is a very small area when the 
rat is irradiated is brought out by the fact that irradiation of % s 
inch of the skin of the rat produces greater healing of rickets 
exposure of the whole animal for the same length of time. 

The average weight of the rats that were healed of ricket 
irradiation of ™%4 square inch of skin daily for twenty minutes 
about 70 Gm., and according to recent work of Diack ® on the 
mination of the surface area, these rats would have a total surf 
area of about 120 sq. cm. The area irradiated is equal to 1.55 si 
so that this amounts to one eightieth of the total surface area. 
eightieth of the total surface area is capable, therefore, of absorbi 
sufficient of the rays to heal rickets in a rat when exposed to a Gener 
Electric sunlamp for twenty minutes daily at a distance of 3 
This is an extremely small amount of ultraviolet radiation 
measured in calories. Gordon and Benford’ reported that th 
energy flux below 3,200 angstrom units for the bare type S1 lai 
a distance of 1 meter is about 20 microwatts per square centi! 

A reflector as used in the sunlamp may increase this value two to five 
times, so that a value of approximately 100 microwattts per square 
centimeter is perhaps a fair figure to use for the energy below 3,200 
angstrom units. The results reported by Forsythe, Barnes and Easley 

indicate that energy below 3,200 angstrom units would be a little more 


6. Diack, S. L.: J. Nutrition 3:289, 1930. 

7. Gordon, N. T., and Benford, F.: Gen. Elec. Rev. 33:283, 1930. 

8. Forsythe, W. E.; Barnes, B. T., and Easley, M. A.: J. Optic. Soc., Ar 
21:36, 1931. 
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than 100 microwatts per square centimeter. Our exposures were 
carried out at a distance of 36 inches, and the foregoing figures are for 
1 meter or 39 inches; so that would increase the energy to 117 micro- 
watts per square centimeter. Since we irradiated 1.55 sq. cm., the 
energy reaching this area would be 182 microwatts or, in round num- 
bers, 200. The total exposures amounted to four hundred and twenty 
minutes (twenty minutes daily for twenty-one days), and therefore the 
total ultraviolet energy below 3,200 angstrom units reaching the skin 
of the rat would be 84,000 microwatt minutes, or 0.084 watt minutes. 
This amount of energy expressed in terms of small calories is 1.2. 
When one realizes that the oxidation of 1 mg. of carbohydrate in the 
body produces four small calories, one can appreciate the small amount 
of ultraviolet energy needed to cure rickets in the rat. 

On the assumption that a similar relationship holds for human 
beings as has been shown in the case of rats, it is apparent that much 
smaller amounts of ultraviolet radiation will be effective in preventing 
or curing rickets in children than has hitherto been appreciated. It will 
also be realized that sufficient ultraviolet radiation may be obtained 
from either artificial or natural sources even though the whole body is 
not exposed. 

The fact that the amount of radiation needed to prevent or cure 
rickets depends on the area exposed and that the total irradiation can 


be given in a relatively few divided doses is of considerable value in 
the irradiation of patients in institutions. It permits of irradiation 
being given at weekly intervals and considerably shortens the time of 


exposure when the whole body is irradiated. 


CONCLUSIONS 

1. Very little, if any, irradiation is effective. through the hair of 
the rat. 

2. Irradiation of 4% square inch of the skin of the rat for twenty 
minutes daily at a distance of 3 feet to a General Electric sunlamp 
cured rickets within three weeks. . This area is about one eightieth 
of the total surface area of the rat. The total ultraviolet energy below 
3,200 angstrom units needed to cure rickets in the rat is not more than 
1.2 small calories. 

3. The amount of irradiation needed to cure rickets is directly pro- 
portional to the area of skin exposed. 

4. The total irradiation that was found by daily exposure to pro- 
duce complete healing can be given in as little as two exposures ten 


days apart. 





RICKETS 
COMPARATIVE VALUE OF SEVERAL LIGHT SOURCES FOR 
AND PREVENTION 


ARTHUR KNUDSON, Pu.D. 


ALBANY, N. Y. 


The development of methods for inducing rickets experimentally in 
animals has made it possible to study and compare the effect of different 
agents for the cure and prevention of rickets. In fact, our biologic 
method for testing antirachitic agents can be carried out with such a 
degree of preciseness as to approach closely a quantitative chemical 
reaction. In the course of some studies on one of these antirachitic 
agents, my associates and I became interested in the relative effective- 
ness of several antirachitic agents with a view to determining the 
minimum dosage that will produce a complete healing in an experi- 
mental rachitic rat and also to comparing that with the minimum dosage 
that will be sufficient to prevent rickets. In this way, information may 
be obtained as to the relative value of various antirachitic agents 


TYPES OF EXPERIMENTS 

Two types of experiments have been used, the curative and pre- 
ventive. In the curative experiment our usual procedure’ is to put 
albino rats at 4 weeks of age on the Steenbock rachitic diet 2965 * for 
three weeks. After this time elapsed a marked and fairly uniform degree 
of rickets invariably developed. X-ray pictures were taken of the rats 
at this time, and treatment was then administered for the following 
three weeks. During this interval roentgenograms can be taken at any 
time and at the end of the period in order to watch the progress and to 
compare the pictures with those taken at the beginning of the treatment. 


From the Department of Biochemistry, Medical Department of Union Uni- 
versity, Albany Medical College. 

We hope in a later paper to report on seasonal variation of sunshine through- 
out the year. 

This work was aided by funds from the General Electric Company, Schenec- 
tady, N. Y. 

Preliminary reports were read at the annual meeting of the New York 
State Medical Society, Rochester, June 5, 1930, and the American Chemical 
Society, Division of Biological Chemistry, Cincinnati, Sept. 8, 1930. 

1. Knudson, A., and Moore, C. N.: J. Biol. Chem. 81:49, 1929. 

2. Steenbock, H., and Black, A.: J. Biol. Chem. 64:263, 1925. 
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In judging the degree of healing, we have designated a “beginning” 
healing when there is a scattering of calcium salts which cast a hair 
when a narrow 


, 


line shadow in the epiphyseal region ; “moderate healing’ 
band is shown in the epiphyseal area; “advanced healing” when about 
two thirds of the epiphyseal area is filled with deposit, and “complete 
healing” when the epiphyseal region is almost closed up, showing 
only a narrow cartilaginous area, and the bone approaches its normal 
appearance. The roentgenographic technic was the same as employed 
in previous studies? and has many advantages over the other methods, 
such as blood analysis, bone composition and line test for judging the 
development and healing of rickets. Most important of all is the fact 
that one can obtain a graphic record of the experimental animal at any 
stage of the experiment without sacrificing the animal. Along with 
the roentgenographic observations, determinations were made of the 
percentage of ash in the fat-free extracted bones, the calcium and 
phosphorus in the ash and inorganic phosphorus in the whole blood. 
The percentage of ash in dry extracted femurs was determined by the 
method outlined by Bethke, Steenbock and Nelson,’ but the final incin- 
eration was done in an electric muffle furnace. Calcium in the ash of 
the bone was determined by McCrudden’s method * and phosphorus 
in the ash by the method of Fiske and Subbarow.’ The inorganic 
phosphorus in the blood was determined by the method of Fiske and 
Subbarow.® In determining the minimum dosage required to bring 
about complete healing of rickets in the rachitic rat, several different 
dosages were tried in each case in order to obtain a dosage just sufficient 
to give complete healing of rickets within three weeks. 

In the series of preventive experiments, the rats at 4 weeks of age 
were put on the Steenbock rachitic diet, and treatment for prevention 
was instituted immediately. The preventive experiments were then 
continued over a period of six weeks. As in the curative experiments, 
several dosages were tried in each case in order to obtain a dosage just 
sufficient to prevent rickets during the experimental period. 

In these series of experiments reported here, many more rats were 
used than are indicated in the tables, as several exploratory dosages 
were tried with each of the agents in order to determine the minimum 
amounts for healing and prevention of rickets. 

The following agents were tested for their antirachitic efficiency : 


1. A Victor mercury vapor quartz lamp Uviare with aluminum 
reflector operating at 70 volts and 4 amperes on a 115-volt alternating 
current. 


3. Bethke, R. M.; Steenbock, H., and Nelson, M T.: J. Biol. Chem. 58: 
71, 1923. 

4. McCrudden, F. H.: J. Biol. Chem. 7:83, 1910; 10:187, 1911. 

5. Fiske, C. H., and Subbarow, Y.: J. Biol. Chem. 66:375, 1925 
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2. A General Electric Model A Sunlamp with type Sl bulb. This 
lamp furnishes the continuous radiation of incandescent tungsten com- 
bined with the radiation produced by an arc in mercury vapor.° The 
special Corex D glass bulb transmits a large part of the energy above 
2,800 angstrom units and filters out most of the radiation of shorter 
wavelength. 

3. Sunshine at Albany, New York, 42° 39’ N. latitude, longitude 
73° 45’ W., elevation of 250 feet, was studied at different periods of 
the year. The time of the day for exposure was between 10 a. m. and 
3 p. m. for the midwinter series. For the midsummer series, exposure 
was between 11 a.m. and 1 p.m. The place of exposure was on a ledge 
built out from a window having a southern exposure, and this window 
was three stories above the street level. There are no manufacturing 
sections in the immediate neighborhood of the medical school, and the 
atmosphere was fairly clear of smoke. Sunshine was not, of course, 
available for the entire periods of exposure, and no attempt was made 
to compensate for the cloudy days, so that on cloudy days rats received 


skylight or reflected light from the clouds and sky. 

The U. S. Weather Bureau Station at Albany has allowed me to 
copy from their records the hours of sunshine during these periods 
of exposure. An analysis of these records shows the following per- 
centage of sunshine for the months in which experiments are recorded: 


June, 1930 a. ml p. m. 88 per cent 
July, 1930 . ml p. m. 84 per cent 
August, a. ml p. m. 87 per cent 
December, 1930 a. m.—3 p. m. 55 per 
January, 1931 . m3 p. m. 66 per 
February, 1931 a. m.-3 p. m. 70 per 
June, 1931 a. m-—l p. m. 84 per 
July, 1931 a. ml p. m. 91 per 


Recently, Riddle* measured the ultraviolet limit in sunlight at 
Mount McGregor, N. Y., which is located about 35 miles north of 
Albany. His data show that in midsummer on either a clear or over- 
cast day the limit of ultraviolet radiation is the same and extends to 
2,957 angstrom units. In winter, the ultraviolet region extends to 3,026 
angstrom units on clear days and to 3,049 on an overcast day. For all 
practical purposes, his data on ultraviolet spectrum of sunshine can 
be applied to Albany. 

4. Radiation from incandescent tungsten. The lamps used in these 
experiments were manufactured by the General Electric Company and 
are designated as Mazda CX lamps. The bulbs are of Corex D ultra- 
violet transmitting glass. The 60 watt lamp is designed to operate at 
nearly 3,000° K. and the 500 watt lamp to operate at 3,100° K 


6. Gordon, N. T., and Benford, F.: Gen. Elec. Rev. 33:283, 1930. 
7. Riddle, A. R.: Am. Rev. Tuberc. 21:277, 1930. 
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RESULTS 
The results of these tests of different agents on the cure of rickets 
are shown in table 1. The first experiments were with the Victor 
Uviare. This lamp is a rich source of ultraviolet radiation, and an 
exposure of rats for only one minute per day at a distance of 3 feet 
from the burner produces a complete healing of rickets within three 
weeks. A thirty seconds’ exposure produces a moderate degree of 


TABLE 1.—Comparison of Different Agents in the Cure of Rickets* 


Bone Analysis Blood 
———_—__—____———, Inorganic 
Cal- Phos- Phosphorus, 
Ash, cium, phorus, Mg. per Roentgenographic 
Treatment per Cent per Cent perCent 100 Ce. Observations 


~-— 


Control-Steenbock rachitie diet only 
(average 12 rats) 20.9 
30 sec. exposure to Victor Uviare at 
3 feet 27.0 sane acaba ss Moderate healing 
60 sec. exposure daily to Victor 
quartz Uviare at 3 feet 
15 min. exposure daily to G. 
lamp at 3 feet 
20 min. exposure daily to G. 
lamp at 3 
30 min. exposure daily to G. 
lamp at 3 feet 
240 min. exposure daily to G. 
sunlamp at 
500 min. exposure daily to G. E. 
sunlamp at 3 37.5 3.5 3.7 5. Complete healing 
120 min. exposure daily to sunshine, ; 
May 30 to June 20, 1930 
90 min. exposure daily to sunshine, 
June 7 to 28, 1930 
90 min. exposure daily to sunshine, 
June 10 to July 1, 1931 
75 min, exposure daily to sunshine, 
June 10 to July 1, 1931 
270 min. exposure daily to sunshine, 
Jan. 24 to Feb. 14, 1931 
24 hrs. exposure daily at 9 in. to 60 
watt tungsten lamp in Corex D 
bulb 
11 hrs. exposure daily at 18 in. to 
500 watt tungsten lamp in Corex 
D bulb N 
Control-Steenbock rachitic diet 3 
weeks; 3 weeks on ration diet.... 50.4 19.9 


7.5 3.8 8: Very severe rickets 


Complete healing 
Beginning healing 
Advanced healing 
Complete healing 


Complete healing 


Complete healing 
Advanced healing 
Complete healing 
Advanced healing 


Moderate healing 
Advanced healing 


Complete healing 


Complete healing 





* The averages of at least four animals were obtained in each group. 


healing. The General Electric sunlamp with type S1 bulb, on the other 
hand, required an exposure of thirty minutes per day at a distance of 
3 feet to produce a similar effect. This would indicate that as far as 
healing of rickets is concerned the Victor Uviare is thirty times more 
effective than the sunlamp. An exposure of fifteen minutes per day 
to the General Electric sunlamp showed only a beginning healing, while 
with an exposure of twenty minutes per day an advanced healing is 
obtained. There seems to be thus a certain amount of energy required 
above which there is produced a much better healing. In other words, 
a certain threshold point must be reached for the healing to proceed 
more freely. In another experiment we exposed the rachitic rats at a 
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distance of 9 feet to the General Electric sunlamp, and with an exposure 
of two hundred and forty minutes per day obtained a complete healing. 
This indicates that the time of exposure may be calculated approxi- 


mately by the reciprocity relation (time X intensity = constant), in 


which intensity is computed by the inverse square law of radiation. 
In one of our experiments, with an exposure of five hundred minutes 
per day to the General Electric sunlamp at 3 feet, there was apparently 
no greater effect either as far as healing is concerned or as regards the 
ash content in the fat-free extracted bone. No hypercalcification was 
produced, and pathologic examination of the tissue did not reveal any 
abnormalities. During the periods of this long radiation the rats devel- 
oped watery and inflamed eyelids, and exposed areas of skin or ears 
showed scaling and peeling. This exposure was, however, over fifteen 
times the amount necessary to produce complete healing. 

The antirachitic effect of sunshine in the vicinity of Albany is quite 
interesting. The most effective period in the year is in the months of 
June and July. Experiments in 1930 showed that an exposure of one 
hundred and twenty minutes per day was necessary to give complete 
healing, and in 1931 it was found that ninety minutes per day gave 
complete healing. No explanation can be given for this difference in 
healing effect since the actual percentage of sunshine for these months 
in 1930 and 1931 are about the same. In midwinter it was found that 
an exposure of four to four and one-half hours per day gave only a 
beginning to moderate healing of rickets, so that winter sunshine is 
much less effective in antirachitic potency than summer sunshine. 

The Mazda CX tungsten lamps are a low source of ultraviolet 
radiation and required considerably longer exposure than any of the 
other light sources. With a 60 watt lamp at a distance of 9 inches 
from the bulb only an advanced degree of healing of rickets was 
obtained with continuous exposure. In the case of the 500 watt lamp, 
an exposure of eleven hours daily at 18 inches was necessary to obtain 
complete healing. The CX lamps were used without any reflector, and 
good reflectors may increase the ultraviolet from two to three times. 
Nevertheless, compared to the General Electric sunlamp or the Victor 
Uviare, these lamps are very much weaker in ultraviolet radiation 

It will be noted that the ash content of the dry extracted femur in 
those experiments in which complete healing has taken place is on the 
average about 39 per cent, the extreme limit of variation being from 
36.7 to 43.2 per cent. In three experiments with advanced healing, the 
ash varies from 27 to 33.9 per cent, and in two experiments with 
moderate healing the ash is 27 and 34 per cent, respectively, while in 
the two experiments showing beginning healing the ash content 
is 27.2 and 31 per cent. Except in the cases of complete healing 
the ash content is not as good a criterion to judge of the degree of 
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healing as is the roentgenogram. The ash content of control rats on 
rachitic diet averages only 20.9 per cent. Control animals that were 
three weeks on the Steenbock rachitic diet and then three weeks on 
ration diet showed complete healing of rickets, and the ash content 
of the bones averaged 51 per cent. The higher ash content in these 
controls is undoubtedly due to much better growth of these animals 
when transferred to the ration diet. The calcium and phosphorus 
content of the bones were closely parallel with the ash. In the case of 
complete healing, the calcium varied from 13.2 to 16.3 per cent and 
the phosphorus from 6.7 to 7.8 per cent. The rats on rachitic diet had, 


TaBLE 2.—Comparison of Different Agents in the Prevention of Rickets* 


Bone Analysis Blood 
A ——~ Inorganic 
Cal- Phos- Phosphorus, Roentgeno- 
Ash, cium, phorus, Mg. per graphic 
Treatment per Cent per Cent perCent 100 Ce. Observations 

Control-rachitie diet only (average 15 20.9 7.4 3.8 1.83 Very severe 
rats) rickets 

20 see. exposure daily to Victor 3. 15.0 7.8 3. Slight indication 
Uviare at 3 ft. of rickets 

5 min. exposure daily to G. E. sun- eaae awe apr Slight indication 
lamp at 3 ft. of rickets 

7 min. exposure daily to G. E. sun- j 7. 8.6 5.6 Normal develop- 
lamp at 3 ft. ment 

500 min. exposure daily to G. E. sun- 9.2 3. i. Normal develop- 
lamp at 3 ft. ment 

15 min. exposure daily to sunshine, 7.§ 3.5 Beginning 
May 31 to July 12, 1930 rickets 

30 min. exposure daily to sunshine, 3.5 3.3 , 3 Normal 
May 31 to July 10, 1930 

30 min. exposure daily to sunshine, 8. 9.5 9.3 oe Normal 
July 3 to August 14, 1930 

20 min. exposure daily to sunshine, 51. 3.1 9.8 of Normal 
June 3 to July 15, 1931 

270 min. exposure daily to sunshine, 3 5. : a. Slight indication 
Dec. 22 to Jan. 13, 1931 of rickets 

24 hrs. exposure daily to 60 watt oO 8. 7.8 2. Normal 
tungsten lamp in Corex D bulb at 
18 in. 

11 hrs. exposure daily to 500 watt 48. 7.8 of 5. Normal 
tungsten lamp in Corex D bulb at 
36 in. 

Control ration diet only 57.5 3.7 9.6 , Normal 


* The averages of from four to six animals were obtained in each group. 


on the other hand, only 7.5 per cent calcium and 3.8 per cent phos- 
phorus. In case of blood inorganic phosphorus, there is not a similar 
close correlation with the healing as is observed by the roentgenograms. 
Inorganic blood phosphorus values above 4 mg. per hundred cubic 
centimeters all show advanced or complete healing, but values below 
4 mg. have been obtained with complete or advanced healing. 

The results of the tests by the preventive method are given in table 2. 
Figures 1 to 9 show the roentgenograms of some of the rats in this 
series at end of the exposures. With the Victor Uviarc, an exposure 
of twenty seconds per day at a distance of 3 feet was almost sufficient 
to prevent rickets. Thus we see that in the healing of rickets within 
three weeks with Victor Uviare it required a dose of sixty seconds, 
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while to prevent rickets a dose of only twenty seconds is required. 
The relationship between healing and prevention with our experimental 
procedure is therefore 3:1. In the case of the General Electric sun 
lamp, seven minutes per day at a distance of 3 feet was necessary to 
prevent rickets. With the sunlamp, therefore, the relationship between 
healing and prevention is about 4: 1. 

Experiments with sunshine show that thirty minutes’ exposure per 
day during June and July is necessary to prevent rickets, while with 





8 9 


Effect of various light sources in the prevention of rickets. The Roentgen 
grams were taken at the end of six weeks’ treatment. J shows the bones 
control rat on a normal ration diet; 2, those of a control rat on a Stee: 
rachitic diet. In 3, slight rickets developed on five minutes’ exposure dail 
General Electric sunlamp at 3 feet; in 4, there was complete protection on 
minutes’ exposure daily to a General Electric sunlamp at 3 feet; in 5, c 
protection and no hypercalcification on five hundred minutes’ exposures 
General Electric sunlamp at 3 feet; in 6, complete protection on twent 
hours’ exposure daily to a CX 60 watt lamp at 18 inches; in 7, complete prot 
on eleven hours’ exposure daily to a CX 500 watt lamp at 36 inches; in 
plete protection on twenty minutes’ exposure daily to sunshine, June, 1931, 
9, slight indication of rickets on twenty seconds’ exposure daily to a Victor | 
at 3 feet. 


fifteen minutes’ exposure a beginning rickets develops. Intermedia 


exposures between fifteen and thirty minutes were not tried, and it 
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be that an exposure in between these two would have been ample for 
protection. In the summer of 1931, it was found that an exposure of 
twenty minutes during June and July prevented rickets. In midwinter, 
an exposure of two hundred and seventy minutes per day was not quite 
sufficient to prevent rickets, so that winter sunshine is very much weaker 
than midsummer sunshine. 

With the CX Mazda lamps it was found that continuous exposure 
to the 60 watt lamp at 18 inches was necessary to prevent rickets, 
while for the 500 watt lamp a daily exposure of eleven hours at 36 
inches was necessary. The 500 watt lamp consumes a little over eight 
times the energy of the 60 watt lamp, and it is interesting to note that 
its ultraviolet efficiency in protecting against rickets is about eight times 
that of the 60 watt lamp. 

Observation of the ash analyses in this series of preventive experi- 
ments confirms the conclusions drawn from the roentgenograms. In 
the series of experiments showing complete protection, the ash content 
averaged 49 per cent. This agrees with the results reported by Dutcher, 
Creighton and Rothrock * for rats that have been six weeks on an irra- 
diated rachitic diet. It is of interest to point out in this connection 
that in the curative experiments in which rickets is developed in the rat 
for three weeks and then complete healing is brought about in another 
three weeks, that the ash content is about 10 per cent lower than in 
the preventive series at the end of six weeks of experiment. In those 
preventive experiments with beginning or slight indications of rickets, 
the ash content varied from 40.4 to 44.9 per cent. The ash content of 
control rats on the ration diet at the end of six weeks averaged 57 per 
cent, which is also in agreement with those of Dutcher, Creighton and 
Rothrock. The calcium and phosphorus content of the bones of this 
series show a somewhat similar relationship to the roentgenographic 
observation as does the ash content. The inorganic blood phosphorus, 
however, does not parallel the roentgenographic observations. In fact, 
in the preventive series of experiments they are more divergent than in 
the curative experiments. 

COMMENT 


The experiments with the Victor Uviarc demonstrate that only a 


very short exposure is necessary to prevent or cure rickets. Koch, Koch, 
Falk and Lemon® reported the prevention of rickets with a similar 
source of radiation and stated that with the Cooper Hewitt Uviare 
operating at 70 volts, an exposure of thirty seconds per day at 2 feet 


8. Dutcher, R. A.; Creighton, M., and Rothrock, H. A.: J. Biol. Chem. 66: 


401, 1925. 
9. Koch, E. M.; Koch, F. C.; Falk, I. S., and Lemon, H. B.: J. Prev. Med. 


5:187, 1931. 
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prevented rickets. Considering that their radiation was given without 
a reflector, their results are in fair agreement with ours. 

The tests with the General Electric sunlamp show that it is about 
twenty to thirty times weaker source of radiation than the Victor Uviare 
Nevertheless, these tests reveal significant amounts of antirachitic 
potency from this type of lamp. Koch, Koch, Falk and Lemon ® foun: 
that only sixty seconds’ exposure per day at a distance of 2 feet is 
necessary to prevent rickets. This is about one third of the dosag¢ 
we found necessary to prevent rickets in rats. Maughan and Dye 
found that an exposure of at least four minutes per day at 30 inches 
from General Electric sunlamp was necessary to prevent rickets in 
chickens. This is in fairly good agreement with our results in rats. 

The results of exposure to direct sunlight show that in Alban 
winter sunlight has much less antirachitic effect than summer sunlight 
It was not possible to expose the rats a sufficient length of time in mid 
winter to obtain a cure of rickets. On the other hand, it was found 
that two hundred and seventy minutes per day was almost sufficient 
to prevent rickets in midwinter. If we take the relationship between 
cure and prevention of rickets of 4: 1 as observed with General Electric 
sunlamp, CX lamps and summer sunlight, then it would theoreticall: 
require about one thousand and eighty minutes per day of midwinte: 
sunshine to cure rickets in rats. This amount of radiation it would, 
of course, be impossible to obtain. 

Taking one hundred and five minutes per day as the average amount 
of sunshine to cure rickets in midsummer and one thousand and eight 
minutes (as calculated) per day to cure rickets in midwinter, it is evi 
dent that the antirachitic effect of midsummer sunshine is approximatel) 
ten times as great as that of midwinter sunshine. From our figures on 
preventive experiments, we obtain a similar relationship between mid 


11 in studies 


summer and midwinter sunshine. Tisdall and Brown, 
seasonal variation of sunshine in Toronto, reported that the antirachiti 
effect of sunshine in April and May is approximately eight times as 
great as during December and January. A study of Tisdal!l and Brown’s 
data indicates that the antirachitic effect of midwinter sunshine 
Toronto is about the same as that of Albany. 

Observations of Stein and Lewis ** and Lewis, Frumess and Stein 
indicate that Colorado sunshine contains a much higher concentration « 


10. Maughan, G. H., and Dye, J. A.: Am. J. Phys. Therapy 7:359, 1931. 

11. Tisdall, F. F., and Brown, A.: Seasonal Variations of Antirachitic Eff 
of Skyshine, Am. J. Dis. Child. 34:721 (Aug.) 1927. 

12. Stein, H. B., and Lewis, R. C.: Rickets: Comparatively High Value 
Colorado Sunshine in Its Prevention, Am. J. Dis. Child. 41:62 (Jan.) 1931. 

13. Lewis, R. C.; Frumess, G. M., and Stein, H. B.: Comparison of Ant 
rachitic Effects of Winter and Summer Sunshine in Colorado, Am. J. Dis. Chil 


41:71 (Jan.) 1931. 
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biologically effective ultraviolet light. Their results show that winter 
sunshine is about equally as effective as summer sunshine, and that an 
exposure of less than ten minutes per day will prevent rickets in rats. 
Experiments of Mayerson and Laurens ‘* show that sunshine in New 
Orleans is very effective in preventing rickets. They found that three 
minutes’ exposure per day during the month of June prevented rickets, 
and that with an exposure of fourteen minutes per day in December 
and January a mild degree of rickets developed. While these observa- 
tions show that summer sunshine in New Orleans is much more effective 
than winter sunshine, there is nevertheless a somewhat similar relation- 
ship between the antirachitic potency of summer and winter sunshine as 
has been found to be the case in Albany. 

That incandescent tungsten filament lamps with Corex D bulbs are 
biologically effective is evident from our observations as well as those 


TABLE 3.—Antirachitic Value of Different Light Sor 


Minimum Daily Exposure 
-_ ae sien A —, 

For Cure of For Prevention 
Light Source Rickets of Rickets 

Victor Uviare operating at 70 volts.. , 60 sec. at 3 ft. 20 sec. at 3 ft. 

G. E. sunlamp, type 81 bulb : vesaa és 30 min. at 3 ft. 7 min. at 3 ft. 
Sunshine, June and July, 1930.... isa 120 min. 30 min. 
Sunshine, June and July, 1931...... sia 90 min. 20 min. 


Sunshine, January and February, 1931 1,080 min.* 270 min. 
CX lamp, 60 watt 24hrs.at 9in. 24 hrs. at 18 in. 


CX lamp, 500 watt.. Pie eek anaes cine 11 hrs. at 18 in. 11 hrs. at 36 in. 


* Calculated dosage. 


of others.'® Our results indicate that the General Electric sunlamp with 
type S1 bulb is about a hundred times more potent than the 500 watt 
CX lamps. Observations with the CX lamps were made without reflec- 
tors, and their potency can be increased somewhat with a good reflector. 


That such a weak source of ultraviolet radiation is effective thera- 
16 


peutically is shown by the recent report of Gerstenberger and Horesch 
on the cure of infantile rickets with the CX lamps. They found that 
rachitic infants were cured of rickets in about ten weeks’ time when 
exposed twelve hours per day to the 500 watt CX lamp in an aluminum 


/ 


reflector at a distance of 5% feet above the bed level. 


CONCLUSIONS 
A comparison has been made of the antirachitic potency of several 
light sources including that of sunlight in the vicinity of Albany. 


14. Mayerson, H. S., and Laurens, H.: Proc. Soc. Exper. Biol. & Med. 27: 
1070, 1930. 

15. Gerstenberger, J., and Horesch, A. J.: The Cure of Infantile Rickets with 
Tungsten-Filament Radiation, J. A. M. A. 97:766 (Sept. 12) 1931. Koch; Koch; 
Falk and Lemon (footnote 9). Maughan and Dye (footnote 10). 

16. Gerstenberger and Horesch (footnote 15). 
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Although these experiments have been carried out on rats, nevertheless 
the relative data can be applied to an assay of antirachitic potency for 
the child. In view of the fact that the animal’s body is covered by 


+t 


it would seem that the length of exposure necessary to cure or prevent 
rickets in children is less than in laboratory animals. The antirachitic 
values of different light sources for cure and prevention of rickets are 


given in table 3. 

NotE.—Since this paper was accepted for publication, tests have 
been completed on the S2 Mazda sunlight lamp of the General Electric 
Company. This lamp is similar in construction to the S1 lamp, except 
that it is a smaller bulb and the output is 130 watts, while the type S1 
lamp is 315 watts. Tests on the S2 lamp in the model K sunlai 
fixture were carried out similar to the tests with the Sl lamp. They 
show that the S2 lamp is from one-fifth to one-sixth as potent a source 
of ultraviolet radiation as the S1 lamp for the cure or prevention of 


rickets in rats. 





RENAL DWARFISM AND RICKETS 


SAMUEL KARELITZ, M.D. 
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NEW YORK 


The disease commonly referred to as renal rickets, renal dwarfism 
or renal infantilism is, as the names imply, primarily a disease of the 
kidneys. On the basis of a long-standing, possibly congenital renal 
insufficiency, grave constitutional changes occur. Dwarfism is common 
to all cases; changes in the bones are seen in about two thirds of them, 
and infantilism is evident in the patients who survive puberty. 

This condition, which was rarely observed before 1911, has been 
reported more frequently since that time, probably because of the atten- 
tion focused on it by Fletcher, Barber,? Parsons * and others. To date 


about seventy-five cases have been reported in the literature, with many 


of the accounts containing detailed roentgen, chemical and pathologic 
data. The more recent publications of Parsons, Schoenthal and Burpee * 
and Mitchell ° present the subject in great detail. 

A patient with renal dwarfism with changes in the bones was under 
our observation for about eighteen months prior to her death. A series 
of roentgen pictures of the bone correlated with chemical studies and 
clinical observations before and after treatment with viosterol warrants 
its consideration. 

REPORT OF A _ CASE” 

History.—M. B., a girl, born on Aug. 13, 1922, was admitted to Mount Sinai 
Hospital on Dec. 26, 1928. Her development had been poor since the second year 

From the Department of Pediatrics, Service of Dr. Bela Schick, Mount 
Sinai Hospital. 

1. Fletcher, H. M.: Case of Infantilism with Polyuria and Chronic Renal Dis- 
ease, Proc. Roy. Soc. Med. 4:95, 1911. 

2. Barber, H.: Brit. M. J. 2:1204, 1913; Lancet 1:142, 1918; 1:18, 1920; 
Quart. J. Med. 14:205, 1921; Guy’s Hosp. Rep. 82:62, 1926. ; 

3. Parsons, L. G.: Bone Changes in Renal and Caeliac Infantilism, Arch. Dis. 
Childhood 2:1 (Feb.) 1927. 

4. Schoenthal, L., and Burpee, C.: Renal Rickets, Am. J. Dis. Child. 39:517 
(March) 1930. 

5. Mitchell, A. G.: Nephrosclerosis (Chronic Interstitial Nephritis) in Child- 
hood: With Special Reference to Renal Rickets, Am. J. Dis. Child. 40:101 (July) ; 
345 (Aug.) 1930. 

6. This case was referred to by Dr. B. Schick at the pediatric section of the 
American Medical Association meeting in St. Louis in 1929 and. again by Dr. 
Karelitz at the 1931 meeting of the same section in Philadelphia. 
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of life; she had had a waddling gait, pain in the right knee and abdominal cramps 
for the past six months. 

The mother, aged 27, the father, aged 28, and a sister, aged 7 months, were 
living and well. 

The patient was born at full term; the birth weight was 5 pounds (2,267 Gm.). 
She was breast fed for fourteen months. Other foods were added at 1 year. Her 
first two teeth erupted at 6 months. At 1 year she weighed 22 pounds (9,979 Gm.) 
and could walk. At 18 months, she had a waddling gait, which was treated suc- 
cessfully with cod liver oil, 1 teaspoonful three times daily, but she did not walk 
well again until the end of the second year. Her weight at 2 years was the same 
as at 12 months, 22 pounds. The child’s thirst, her pallor and the smallness of 
her teeth impressed her mother. She then developed a pica, eating chalk, lead 
pencils, matches, toys, etc. In her third year she had a peritonsillar abscess fol- 
lowed by otitis media, which lasted for seven months. Her fourth and fifth years 
were uneventful, except for the mother’s observation that the child was small, 
drank a great deal, was pale and had persistent enuresis. In the beginning of her 
sixth year she frequently had infections in the throat, the last being followed by 
whooping cough. 

Shortly after the whooping cough, measles developed, the effects of which she 
never fully overcame. She became weak and lost weight; anorexia became 
marked; she had pains in her right knee, and sometimes abdominal pains followed 
by vomiting, and a waddling gait developed once more. She applied to a hospital 
for joint diseases for relief from painful knock knees which had developed recently. 
A diagnosis of rickets tarda was made, and cod liver oil was advised. The child 
had been taking cod liver oil regularly since her second year of life. 


Physical Examination—On admission, the patient was 6 years of age. Her 
height was 40 inches (101 cm.) and her weight 31 pounds and 10 ounces (14,345 
Gm.) as compared to the average normal for her age of 45 inches (114 cn and 
45 pounds (20,412 Gm.). Her sitting height was 24% inches (62 cm.). She was 
waxen pale and of small stature, and her gait was characteristic of that seen in 
bilateral dislocation of the hip. Her hair was blonde and of very fine texture. 
Her ears, eyes and fundi were normal. Her teeth, nineteen in number, were quite 
small. There was a slight general glandular enlargement. The heart was 
normal except for a faint systolic murmur at the apex. No _ thickening 
of the arteries could be made out. The blood pressure was 90 systolic and 54 
diastolic. The spleen was 2 cm. below the costal margin, and the liver s just 
palpable. She had anterior curvature of the clavicles, round shoulders, enlarge- 
ment of the wrists and ankles and anterior and lateral bowing of the femora and 
tibiae. She had a moderate Harrison’s groove and a rachitic rosary. The child 
was fairly intelligent and cooperative. Her superficial reflexes were slightly 


sluggish. 

During the patient’s stay in the hospital, numerous laboratory tests and 
inations were performed. The results will be enumerated under “Laborato 
Examination.” 

Course While Under Observation.—Shortly after her admission the child was 
given a low salt, low protein diet. No conclusions could be drawn as to its effect, 
because she rarely ate more than half of the food offered. Three transfusions of 
blood led to only transient changes in the blood picture. Her general condition 
was not affected by the transfusions. For a period of about one week 
drowsy, almost stuporous ; however, it was felt that negativism rather than uremi: 


7. The brand of viosterol given to this child was the first commercial irt 
ergosterol product and was a 1 per cent solution in oil 
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accounted for her behavior. Thirty-three-hundredths cubic centimeter of viosterol 
was given daily from Jan. 4 to Feb. 12, 1929, a period of six weeks. Three weeks 
after treatment with viosterol was started there was definite roentgen evidence of 
healing of the bones. The general condition of the child also improved, and the 
azotemia was much diminished. Healing of the bones continued for the six weeks 











Fig. 1—Roentgenogram of the right forearm taken on admission in December, 
1928. The shafts are straight; the cortex is of moderate thickness but lacks 
density ; the medulla is stippled; the epiphyses are irregular and fuzzy or moth- 
eaten. There is general osteoporosis. 


during which viosterol was given and for about six weeks thereafter. The blood 
calcium rose from 10.6 to 12.4 mg. and the phosphorus dropped from 8 to 4.2 mg. 
per hundred cubic centimeters. Roentgenograms taken almost three months after 
cessation of the treatment showed marked improvement in the bone picture. The 
blood phosphorus had risen, suggesting the need for further treatment. Viosterol 
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was again given for forty days, 0.25 cc. of irradiated ergosterol daily, between April 
3 and May 12, 1929. She seemed to do well until treatment was stopped. Mumps 
then developed, her temperature rose to 104 F., and she manifested symptoms of 
uremia, dizziness, headaches, vomiting and twitching of the eyes. When seen on July 
20, 1929, two months after her second course of viosterol, the child was definitely 
weaker ; her wrists were larger; the bowing of the femora was increased, and roent- 
gen pictures revealed increased destruction of bone and osteoporosis. She was not 
thirsty ; enuresis continued, and there were physical signs of enlargement of the heart, 
but the blood pressure was 86 systolic and 48 diastolic. Three months later, in Octo- 





~~ 
? 


“ae 





Fig. 2.—Roentgenogram of the forearms taken in May, 1929, at the height of 
healing. The shafts and cortex are denser; the epiphyses are wide and show the 
double line of calcification, and the bones of the wrists are also denser and more 
sharply defined than before treatment with viosterol. 


ber, 1929, the bony deformities were greater; she could hardly walk; polydipsia 
and polyuria were increased; she had pains in her knees and ankles; chemical 
analysis of the blood showed increased azotemia and acidosis, and roentgen exam- 
ination of the bones then and a month later showed increased decalcification and 
deformities. Her length diminished from 42% inches (107.9 cm.) in April to 
3914 inches (99.7 cm.) in October. She had been taking cod liver oil, half 
ounce (15 cc.) daily, since viosterol had been stopped. During the ensuing five 
months the child was almost completely bedridden; her appetite and thirst fluctu- 
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ated; she lost weight; she began to complain of headaches and abdominal pains, 
and at various times she had periods of restlessness, irritability, drowsiness and 
twitching of the eyes, suggestive of uremia. 

Roentgen pictures of the extremities taken in April, 1930, revealed marked 
calcification of the vessels. The skull looked like that in Paget’s disease, and 
irregular masses of calcium were scen on roentgenologic examination of the abdo- 
men. Roentgen examination of the abdomen made seventeen months prior to this 














Fig. 3.—Roentgenogram of the forearms taken in November, 1929. The bones 
are osteoporotic again; the cortex is thin; the medulla is finely stippled, and there 
is marked destruction at the epiphyses suggesting either fractures or subluxations. 


had shown no abnormalities. The child grew very weak; the anemia became more 
severe, and shortly thereafter, in April, 1930, she died. The attending physician 
did not explain the immediate cause of death. No autopsy was obtained. 

Laboratory Examinations.—The observations were as follows: 

Schick test: positive, December, 1928. 

Pirquet test: negative, December, 1928. 

Mantoux (tuberculin) test: negative, December, 1928, and October, 1929. 
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Wassermann reaction: negative, December, 1928. 

Roentgen examination of the knees, ankles and wrists on Dec. 27, 1928: moderate 
stippling, osteoporosis, cupping of the epiphyses, moth-eaten irregularity of the 
epiphyses and widening of the joints; the long bones also showed bowing. 


Roentgenogram of the nasal sinuses: negative, June 3, 1929. 


Fig. 4—Roentgenogram of the forearms taken ante mortem (April, 
The bones are essentially as in figure 3, but the epiphyses show even greater d 
truction and deformity. In the soft parts the arteries are somewhat tortuo 


markedly calcified. 


Roentgenogram of the abdomen and kidneys: negative, Jan. 3, 1929. 

Electrocardiogram: normal, Jan. 23, 1929. 

Blood pressure: from 98 systolic and 70 diastolic to 84 systolic and 44 d 
throughout period of observation—December, 1928, to November, 1929 
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Urinalysis: specific gravity, from 1.002 to 1.008; albumin, trace; microscopic, 
a few white blood cells and an occasional cast; negative for lead, mercury, 
arsenic and urobilin. 

Concentration test: day, 395 cc., specific gravity, 1.000 to 1.008 January, 1929; 
night, 105 cc., 1.002 to 1.004 March and November, 1929; 1.010—highest specific 


gravity observed, on one occasion only. 

















Fig. 5.—Roentgenogram of the pelvis and femora taken in April, 1929. Intra- 
abdominal masses of calcified material are clearly seen. The pelvic arteries and 
those in the thighs are visible along with the fine branches. The femora and the 
pelvic bones show marked osteoporosis. The cortex is very thin but clear, and 
encloses what seems to be the old cortex. 


Blood: hemoglobin, 35 per cent; red cells, 1,460,000; white cells, 8,800; poly- 
morphonuclears, 81.18; eosinophils, 4; platelets, 200,000; reticulated cells, 0; 
0; van den Bergh test, 1: 520,000. The blood picture did not vary much. 
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Urine culture: Staphylococcus albus (contaminant? ). 
Phenolsulphonphthalein: only a trace in the first and second hours; 190 
urine excreted, Dec. 28, 1928; in March and November, 1929, same excretion of dy 

Indigo carmine: only a trace excreted in two hours, Jan. 2, 1929. 

Cystoscopic examination (Dr. E. Beer): bladder pale with some mucoyj 
floor ; urethral orifices normal, catheterized to pelvis with no obstruction; no 
tion; urine clear, Jan. 7, 1929. 

Intelligence test (Dr. John Levy): high normal for age, Jan. 23, 1929; chr 
logical age 6 years, 5 months; mental age 6 years, 11 months; repeated ot 
19, 1929; had made only slight progress. 


Blood Chemical Findings 


Carbon 
Dioxide, 
Per Urea Sodium 
Cal- Phos- Cent Nitro- Creati- Chlo- Choles- Serum 
cium, phorus, by gen, nine, ride, terol, Protein, 
Date Therapy Mg. Mg. Volume Mg. Meg. Mg. Mg. Per Cent Pres 


12/28/28 10.6 8.0 27 143 2.8 os 290 
] 


3/29 0.33 ee. of 
viosterol 
daily 
{ 7/29 mene 7. 2 105 
10.6 3.8 d 96 
| 6/29 : 7 
2/12/29 Viosterol 
stopped 
2/25/29 
1/29 
5/29 
2/29 
3 0.25 ee. of 
viosterol 
daily 
Viosterol 
stopped 
Cod liver 
oil, 15 ee., 
daily 
9.4 ’ vi 171 - 250 
9.8 }. ae 181 ie : Sp 
10.4 . aie 171 a or 432 
5.0 12.0 = 140 2.5 i 540 mas 
Blood serum base: 131 ec. of tenth-normal sodium hydroxide; phosphorus, 
ammonia, 1 mg. 
Urine protein: 1.44 per cent; albumin, 0.97 per cent; globulin, 0.47 per cent 
3/25/29-3/28/29 ealeium-phosphorus balance 
10/23/29 Basal metabolism, 747 calories or 7 per cent 


Dentist’s report (Dr. H. Garfinkle) : eruption was slow; not markedly 
age, but impression was that delay would be more marked later, Jan. 23, 192' 
Electrical reactions (Dr. H. Wolf) : on Feb. 28, 1929, cathodal closure contra 
tion greater than anodal closure contraction; anodal closure contraction 
than anodal opening contraction. There was an anodal opening contraction, 
is not found normally with so weak a current; the condenser discharge el 
good reaction to 0.02 microfarads, which was significant of hyperirritability 
found in mild tetany. 
Chemical Analysis——On briefly reviewing the chemical determinations, 
that on admission the blood calcium was normal, the phosphorus was high, the 
cholesterol was somewhat elevated, and there were marked azotemia and acidosis. 
While under treatment with viosterol and for several weeks thereafter, the calci 
was higher, the phosphorus was lower, the cholesterol rose, the carbon dioxi 
combining power rose, and the urea nitrogen dropped considerably. At this 
the pu of the blood was 7.32, and the total serum base was 131 cc. of ténth-1 
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sodium hydroxide, showing an acidosis with a diminished serum base. During the 
same period, the calcium-phosphorus balance was positive, and the bones showed 
progressive healing. 

The lower urea nitrogen and the increased carbon dioxide-combining power of 
the blood remained improved throughout the period of healing of the bone despite 
failure of the kidneys to concentrate the urine above a specific gravity of 1.008 or 
to excrete phenolsulphonphthalein faster. The blood calcium, phosphorus and 
cholesterol showed a tendency to return toward the level at the time of admission 
shortly after viosterol therapy was stopped. 

It is noteworthy that the calcium-phosphorus product was 86 mg. on admission 
and during healing of the bones dropped to 56 mg., also that the blood calcium, 
which was 10 mg. on admission, rose to 12.4 mg. after viosterol therapy and 
dropped to 5 mg. per hundred cubic centimeters shortly before death. The phos- 


Fig. 6.—Roentgenogram of the skull taken in April, 1929. The skull is very 
thick and shows the stippled appearance suggestive of Paget’s disease. 


phorus showed the inverse, dropping as the calcium rose and rising as the calcium 
dropped. The phosphorus followed the trend of the urea nitrogen. The altered 
calcium-phosphorus ratio found during viosterol therapy was apparently adequate 


for healing of the bones despite the persisting acidosis. 


CHANGES IN THE BONES 

Our case, we believe, corresponds to Parson’s woolly type. The 
bones were markedly osteoporotic, yet the cortex was of moderate 
thickness, and the deformities were extensive and due mainly to changes 
at the epiphyses and some bowing of the shafts of the bone. The sub- 
periosteal irregular lines, the widening of the joints, the cupping, the 
hazy, blurred appearance of the metaphyses and the peppering of the 
metaphyses and adjacent parts of the diaphyses in our case were almost 
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identical with Parson’s case H. T. The appearance of our patient’s 
skull ante mortem was almost a replica of H. T.’s skull and could easily 
be interpreted as being due to Paget’s osteitis fibrosa. 

The changes in the bones in renal dwarfism have been generally 
considered secondary to renal insufficiency. The current view is that, 
owing to poor renal function and poor excretion of phosphorus by the 
kidneys, retention of phosphorus and a calcium-phosphorus imbalance 
and acidosis result. The latter has been attributed to the retention of 
phosphorus and other results of dysfunction of the kidneys. Decalci- 
fication of the bones due to an increased mobilization of calcium occurs 











Fig. 7.—The patient as compared with a colored child of average size { 
age. Note the dwarfism and deformities. 


in the presence of acidosis and retention of phosphorus. The acidosis, 
plus the calcium-phosphorus imbalance, also hinders proper calcification 
Mitchell suggested an increased excretion of phosphorus into the intes- 
tines, where it forms insoluble calcium-phosphate salts, thus preventing 
absorption of calcium or creating a state of calcium starvation. 

If the theories of the mechanism of renal rickets are correct, we 
might expect healing of the bone to come about either by improvement 
of renal function and consequent change of the blood chemistry in the 


phosphorus ratio in the blood, possibly through an altered absorption 
of lime salts from the intestine. 
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TREATMENT OF RENAL RICKETS 

The experience of many has been that cod liver oil and other anti- 
rachitic agents not only fail to help renal rickets but make the con- 
dition worse. Those who have seen the lesions of the bones in cases 
of renal rickets heal spontaneously believe that it is due to improve- 
ment of renal function. The cases reported by Barber and Parsons are 
probably examples of healing in this manner. 

More recently two examples of healing of renal rickets after the use 
of viosterol have been reported. While under treatment with viosterol,® 
Duken’s ° patient showed complete healing of the bones. The child was 
uremic at the time, but the blood phosphorus did not rise; in fact, the 
blood calcium rose from 10 to 16 mg., and the phosphorus dropped 
from 8 to 6 mg. per hundred cubic centimeters, both changes, we believe, 
being due to the action of the viosterol. It is significant that these 
changes occurred several weeks after treatment with viosterol had been 
stopped, as in our case. At this time the blood nonprotein nitrogen 
was 30 mg. as compared to the 107 mg. previously found, yet the child's 
general condition was growing progressively worse. 

Gyorgy '° reported successful treatment of patients with the atrophic 
type of renal rickets with viosterol. During treatment the child improved 
generally ; she became stronger and was able to walk (after being bed- 
ridden for a year), even though Gyorgy found no evidence of improved 
function of the kidneys. In this case the blood calcium rose from 6.2 
to 8.7 mg., the phosphorus dropped from 10.1 to 5 mg., and the blood 
nonprotein nitrogen dropped from 171 to 72 mg. Despite prolonged 
administration of viosterol (from 4 to 7 mg. of irradiated ergosterol 


daily for seven months) and improvement of the bones, complete heal- 


ing was not attained. 

In our case it is evident from the data presented that viosterol 
brought about healing of the bones and chemical changes in the body 
as manifested in the blood, changes similar to those reported by Duken 
and Gyorgy. In addition in our case, the calcium-phosphorus balance, 
which probably was negative or slightly positive prior to treatment, was 
found to be definitely positive six weeks after the first course of treat- 
ment with viosterol. If we may assume that renal function was not 
improved, healing may have been the result of an increased absorption 
of calcium. 

Thus three attempts to treat patients with renal rickets with large 
doses of viosterol, in our case 0.33 cc. of 1,750 D or about 7,000 Steen- 


8. In these cases the same brand of product was used as in our case. 

9. Duken, J.: Beitrag zur Kenntnis der malacischen Erkrankungen des kind- 
lichen Skelettsystems: II. Spatrachitis, Tetanie und chronische Schrumpfniere 
(Renale Rachitis), Ztschr. f. Kinderh. 46:137, 1928. 

10. Gyorgy, P.: Ueber renale Rachitis und renalen Zwergwuchs, Jahrb. f. 
Kinderh. 120:266, 1928. 
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bock rat units daily, were partly successful. Complete and lasting 
healing of the bones was not obtained, probably because renal function 
had not improved adequately, if at all. 

It is an interesting coincidence that the three cases tm which the 
patients“ were successfully treated with viosterol exemplify the three 
types of changes in the bones associated with renal dwarfism as 
described by Parsons: the atrophic (Gyorgy), florid (Duken) and 
woolly (authors). 

The dosage of viosterol administered to our patient had been used 
in cases of infantile rickets without ill effect. Gyorgy’s patient received 
even larger amounts of viosterol over a longer time with no untoward 
effects. However, our patient revealed excessive vascular and intra- 
abdominal calcification shortly before death. These changes, we believe, 
were probably contributed to by the action of viosterol. Possibly, 
owing to long-standing nephritis, changes in the blood vessels occurred 
making them more vulnerable. 

We doubt whether these arterial changes could have been true 
arteriosclerosis, since the blood pressure was normal, and hypercalcifi- 
cation was not detected on roentgenographic examination mad 
months before (November, 1929). In the absence of a history of 
typhoid or tuberculosis, it is difficult to explain the intra-abdominal 
masses of lime on any other basis but the action of viosterol. Further- 


more, these changes became evident only within from five to ten months 
after the treatment with viosterol. Except for the blood calcium of 
5 mg. and the phosphorus of 12 mg., the abnormal calcification and the 


destruction of bone were similar to the changes found in hyperpara- 
thyroidism. 
COMMENT 

A typical case of renal dwarfism with rickets is described, 
clinical, chemical and roentgen studies over a period of eighteen mont 
including treatment with viosterol. 

That the renal disease was present in the child’s first year of 
suggested by the mother’s observations that the child drank excessi 
and was pale, and that the first teeth were unusually small. Sh 
have acquired added renal injury through lead or some other 
obtained by eating chalk, paint, toys, etc., at 2 years. Further evider 
that her condition existed early are the poor response to infections, the 
fact that her weight at 2 years was the same as at 12 months, and 
the fact that her stature was always strikingly small. 

The deformities of the bone and the inability to walk at 18 months 
after she had been walking at 1 year were probably due to infantile 
rickets. This seems likely, since no prophylactic therapy had been given 
and subsequent treatment with cod liver oil was successful. However, 
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the lesions of the bones may have been partly due to the renal disease 
that we believe existed at the time. 

The changes in the bones that developed so rapidly after measles 
in the patient’s sixth year were probably endogenous and not a con- 
tinuation and exacerbation of the infantile rickets; however, adequate 
evidence to confirm this belief is lacking. 

Contrary to the opinion that antirachitic agents do not cause healing in 
renal rickets, in our case we obtained marked improvement after adminis- 
tering 7,000 rat units of viosterol, 0.33 cc. daily for six weeks, and later 
0.25 cc. or about 5,000 rat units daily for forty days. These results 
agree with those of Duken and Gyorgy. The hypercalcemia observed 
in two of the patients treated with viosterol is further evidence of the 
effectiveness of the drug. It is conceivable that owing to altered metab- 
olism in renal rickets the dosage of antirachitic substance necessary to 


cause healing of the bones is unusually large, perhaps larger than the 
dose ordinarily considered harmless. Our case with hypercalcification 
of the arteries and intra-abdominal deposits of lime may be an example 
of this. This one experience should in no way reflect on the use of 
viosterol for ordinary infantile rickets or its prophylaxis, but it may 
indicate that this drug should be administered in small doses and eau- 
tiously, if at all, in cases of long-standing renal disease or in those in 


which a predisposition to arteriosclerosis exists. 

The failure to obtain healing with cod liver oil or ultraviolet irra- 
diation might be explained by the large amount of antirachitic substance 
necessary in such cases. It is conceivable that in renal rickets large 
amounts of cod liver oil might do harm by the formation of insoluble 
calcium soaps in the intestine and thus interfere with the absorption 
of calcium. Usually, this does not occur in infantile rickets. The ill 
effect of ultraviolet irradiation in cases of renal rickets has been 
attributed to an increase in the blood phosphorus which follows this 
treatment, thus increasing the disproportion between the blood calcium 
and phosphorus already existing. 

The results obtained by Schoenthal and Burpee in the treatment of 
patients with renal dwarfism with an alkaline ash diet and added calcium 
citrate recommend its use. If rickets is also present, possibly an alka- 
line ash diet and calcium citrate with an antirachitic agent such as ultra- 
violet irradiation, might prove helpful. If the pathologic changes in the 
kidneys in this condition are kept in mind, it becomes clear that no 
therapy should be expected to produce more than temporary improve- 
ment. 

Our patient had a positive balance for both calcium and phosphorus 
six weeks after viosterol was given. Since the bones then showed an 
increasing density plus a healing of the rickets, the positive balance 
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might have been predicted. Schoenthal and Burpee’s patient 
negative balance for both calcium and phosphorus during th 
stage of the disease. 

The occurrence of dwarfism and nanism in this condition indicates 


endocrine disturbance, most likely secondary to the renal disease. 
That endocrine dysfunction, especially of the parathyroid gland, may 
contribute to this disorder of the bone has been suggested by Duken, 


and seems plausible to us. 

Renal dwarfism with changes in the bones well illustrates the com- 
plexity of the metabolism of rickets. The development of rickets on an 
endogenous basis, the occurrence of latent tetany with a blood calcium 
of 10 mg. and acidosis, the healing of the rickets in the presence of 
acidosis, the failure of rickets to respond to large doses of cod liver oil 
and ultraviolet irradiation, the occurrence of rickets with a calcium- 
phosphorus product above 40 mg. and a drop in the product while the 
rickets is healing are exceptions to the common findings in infantile and 
experimental rickets. Various authors have offered explanations for 
several of these apparent paradoxes, but further observations in similar 
cases are necessary to prove these explanations correct. 

We suggest that all cases of chronic interstitial nephritis with 
dwarfism be referred to as renal dwarfism, and that the terms rickets 
and infantilism be added in those cases in which either or both of these 
symptoms is present. Thus our case would be classified as renal 
dwarfism and rickets. 

Members of the department of pediatrics and radiology of the Israel Zion 
Hospital of Brooklyn made observations in our case during the last few days of 
the child’s life and allowed us to use the final roentgen pictures. 


1097 Park Avenue. 





Case Reports 


AGRANULOCYTIC ANGINA IN A CHILD 


PATHOLOGY AND PATHOGENESIS 


KATSUJI KATO... PD. MD. 
AND 
ARTHUR J. VORWALD, Pus.D. 


CHICAGO 


A peculiar combination of symptoms characterized by ulcerative 
nasopharyngitis and extreme leukopenia with a constant diminution or 
even total disappearance of granulocytes, termed “agranulocytosis” by 
Werner Schultz in 1922, was originally thought to occur almost exclu- 
sively among middle-aged females. The existence of this condition in 
infancy and childhood is still a matter of speculation. Cases have been 
reported by Schwarz,' Bantz,? Reye,* Weiss,* Zahorsky,’ Dayton,‘ 
Dwyer and Helwig,’ Carrau,* Christoff,? Tokue and Yasumoto,’’ 
Rosenblum,'®* Hyde,'®® and Harkins.’ There is also a report by Bigler 
and Brennemann ** of ten cases from the Children’s Memorial Hospital. 


From the departments of pediatrics and of pathology, and Bobs Roberts 


Memorial Hospital for Children, the University of Chicago. 

1. Schwarz, E.: Fall von extremer Leukopenie, Mitt. d. Gesellsch. f. inn. Med. 
u. Kinderh. 3:190 1904. 

2. Bantz, R.: Beitrag zur Frage der “Agranulozytosis,” Mutinchen. med. 
Wehnschr. 72:1200, 1925. 

3. Reye, E.: Zwei Falle von Agranulozytose, Miinchen. med. Wehnschr. 
73:590, 1926. 

4. Weiss, J.: Ueber die gegenseitigen Beziehungen zwischen Schultzschem 
Symptomkomplex (Mucositis Necroticans Agranulocytica), acuter Leukaemie und 
septischen Infekt, Wien. Arch. f. inn. Med. 14:303, 1927. 

5. Zahorsky, J.: A Case of Agranulocytic Sepsis, Am. J. Dis. Child. 35:165 
(Jan.) 1928. 

6. Dayton, D. M.: Agranulocytosis, Northwest Med. 27:436, 1928. 

7. Dwyer, H. L., and Helwig, F. C.: Agranulocytic Angina, Am. J. Dis. 
Child. 35:1041 (June) 1928. 

8. Carrau, A.: Agranulocytose chez un garcon de 3 ans, Bol. Soc. pediat. de 
Montevideo, Feb. 1928, p. 280; abstr., Nourrison 16:327, 1928; Zentralbl f. d. ges. 
Kinderh. 22:653, 1928-1929. 

9. Christof, N.: Agranulocytose im Sauglingsalter, Wien. klin. Wehnschr. 
42:335, 1929; abstr., Am. J. Dis. Child. 37:1288 (June) 1929. 

10. Tokue, K., and Yasumoto, M.: Agranulocytosis, the First Case Reported in 
Japan, Am. J. Dis. Child. 38:1037 (Nov.) 1929. 

10a. Rosenblum, P.: Agranulocytosis, Am. J. Dis. Child. 40:1146 (Nov.) 1930. 

10b. Hyde, C. J.: Sepsis with Agranulocytosis, Arch. Pediat. 47:402, 1930. 

11. Harkins, H. N.: Granulocytopenia and Agranulocytic Angina with Recov- 
ery, Arch. Int. Med. 47:408 (March) 1931. 

12. Bigler, J. A., and Brennemann, J.: Sepsis with Leukopenia (Agranulo- 
cytosis) in Children, Am. J. Dis. Child. 40:515 (Sept.) 1930. 
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A comparative study of the principal items in the foregoing cases 
suggests, however, that not all of them can be called authentic cases of 
agranulocytic angina, according to the original conceptions of Schultz ' 
and Friedemann.'t The cases reported by Schwarz, Weiss, Zahorsky, 
Dayton, and Tokue and Yasumoto can indeed be called true essential 
agranulocytosis, but all others seem to be merely symptomatic granu- 
locytopenia. Typical symptoms of agranulocytosis are lacking in these 
suspicious cases. The only interesting observation common to all is the 
decrease in granulocytes, but this, however extreme, cannot be taken 
to indicate agranulocytosis. 

The ten cases reported by Bigler and Brennemann appear to form 
a class by themselves, for they present strikingly similar symptoms and 
blood pictures, namely, petechial hemorrhages and systolic murmur 
together with leukopenia and granulocytopenia. The fact that in practi- 
cally all of their cases the erythropoietic function of the bone marrow 
seems to be damaged speaks in favor of their being certain varieties 
of aplastic anemia. Even though at autopsy the bone marrow appeared 
red or pink, clinically the symptoms and laboratory findings are in 
accord with types of aplastic anemia. Only their second case, in which 
there developed later in the course of the disease ulcerations of the 
gums and a leukocyte count of 2,010 with 0.25 per cent polymorphonu- 
clear neutrophils, may be a case of agranulocytosis, although petechiae 
and ecchymoses on the legs and ankles are rather unusual. 

The incidence of true essential agranulocytosis then is rare enough 
to justify our report of a case in a child nearly 5 years of age, together 
with a complete autopsy study and a few experimental results with 
the micro-organisms isolated from the case. 


REPORT OF CASE 

History.—D. S., female, white, born on Aug. 9, 1926, was admitted to tl 
Roberts Memorial Hospital for Children on May 30, 1931, with a compl 
cough and expectoration for the past four weeks, anorexia for two weeks a 
of weight and strength for three weeks. 

Physical Examination.—The child, about 5 years of age, appeared acutely 
moderately emaciated. The left ear drum was pulsating and was perforated ir 
lower portion and discharging a seropurulent material. The right ear dr 
diffusely reddened and bulging. The posterior pharyngeal wall had som« 
ulcers surrounded by a dirty yellow exudate. Ulcers of the mucous membr: 
were also present on the cheeks and under the tongue. There was no 
lymphadenopathy. The lungs showed slight dulness over the left lobe posteriorly ; 
the breath sounds were coarse throughout, but over the left lobe they were tubular in 
quality. Coarse and fine rales were heard throughout both lungs. The heart 


13. Schultz, W.: Ueber eigenartige Halserkrankungen: (a) Monozyten- 
Angina, (b) Gangraneszierende Prozesse und Defekt des Granulozytensystems, 
Deutsche med. Wchnschr. 48:1495, 1904. 

14. Friedemann, U.: Ueber Angina Agranucytotica, Med. Klin. 19:1357, 1923 
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showed normal dulness; no murmurs were heard. The rate was 140 per minute. 
The abdomen was normal. The extremities revealed no pathologic process, except 
for the presence of a paronychia on the right thumb. The reflexes were unchanged. 


Course.—The right ear drum was opened, and a serosanguineous discharge was 
obtained. The condition of the patient continued to grow worse. New ulcerations 
were seen to develop on the lower lip, and a new patch of exudate was observed 
on the posterior pharyngeal wall. On June 2, the patient became unconscious and 
showed increasing cyanosis of the fingers, lips and feet. Respiration was rapid and 
shallow. Death occurred on June 2 at 8:45 p. m. 

The most characteristic abnormality was the blood picture, which is sum- 
marized in the table. 


Summary of Blood Picture 


Hemoglobin (Newcomer) wekee 56% 51% 
Erythrocytes.......... 8,570,000 7 8,250,000 
Leukocytes........... Ree sige 820 900 
| REP eae eile ba eakes to 170,000 


Small lymphocytes..... ea ee 84% 
Large lymphocytes... ; . os 12% 
MONOCYCEO..... coe veces pdesless 0.8% 
Granulocytes 
(1) Neutrophil... s 1.6% 
(2) Eosinophil......... ease 0 
(3) Basophil............... does 0.8% 
(4) Myelocytes........ . 0.8% 


Granulocytes were observed on the smear made on the first day of the patient’s 
hospitalization. All subsequent smears showed complete disappearance of the 
granulocytes. 

Cultures of the throat and nose taken on May 1 were negative for Bacillus 
diphtheriae, but from the throat pure cultures of Streptococcus hemolyticus were 
isolated. Spirilla and fusiform bacilli were not seen. A blood culture made on the 
same day yielded also Streptococcus hemolyticus. 

Autopsy.—One hour and thirty minutes after death autopsy was performed with 
the following results: The skin was pale, but not icteric. The sclerae of the eyes 
were white. There was a rather thick mucous discharge from the nose. There 
were hemorrhagic excoriations on the lips. At the angle of the jaw on the left side 
was an ulcerating lesion measuring 8 mm. in diameter. The cervical lymph nodes 
were easily palpable. There was a small excoriation of the mucosa of the right 
labium majus but no other abnormality of the external genital organs. A hemor- 
rhagic vesicle was noted at the base of the nail on the distal phalanx of the right 
thumb. 

The mucous membranes of the mouth were pale, and there was a’ small 
hyperemic area on the gingiva just to the right of the inferior labial frenulum. The 
pharynx contained a great amount of yellow purulent coarsely granular fluid. The 
mucosa of the pharynx was green and largely necrotic, and the submucosal tissues 
were very edematous (fig. 1). This process involved mainly the nasopharynx, 
decreased in severity toward the laryngeal pharynx and ended at the cricoid carti- 
lages where there was hyperemia, but no necrosis of the mucosa. The uvula was 
markedly edematous and largely necrotic. The epiglottis was edematous, but not 
necrotic. 

The lungs were slightly air-containing in their most anterior portions; in general, 
however, they were uniformly consolidated. The pleura, particularly over the con- 
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solidated portions, was studded with numerous areas of subpleural hemorrhages and 
many tags of fibrin. The cut surfaces were dark red, granular and frial 


Together, the lungs weighed 460 Gm. 

The tracheobronchial lymph nodes were enlarged, soft and edematous. 

The trachea, main bronchi, esophagus, pericardial cavity, heart, main 
vessels, and the peritoneal cavity and abdominal organs showed no gr 


abnormality. 
The bone marrow of the middle of the femur was hyperplastic. 





Fig. 1—Gross specimen of the pharynx showing the necrosis of the mu 
(mucosa of pharynx and esophagus enclosed by dotted line) particularly 
nasopharynx. The uvula is barely visible, being projected anteriorly. 


Bacteriologic Examination of Autopsy Material—Cultures taken from the t 
showed hemolytic streptococci in preponderance and also Staphylococcus aur‘ 
The cultures of the heart’s blood and of the bone marrow showed gram-positi\ 
cocci in pairs and chains, which could not be isolated because of the overg1 
of Bacillus coli. Cultures from the spleen were negative. 

Microscopic Examination.—The bone marrow (figs. 3C and D) from the 
showed slight activity. The cell elements were mainly composed of hemocytobl! 
The more mature myelocytic elements were scanty. Occasionally (three tim« 
ten oil immersion fields) a promyelocyte with eosinophilic granules was found 
myelocytes, metamyelocytes and mature basophilic, eosinophilic and neutt 
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Fig. 2.—A, low power photomicrograph of the pharyngeal wall showing necrotic 
mucosa. Other regions showed small islands of persistent mucosal epithelium. 
B, high power photomicrograph of an area of necrosis in the musculature of the 
pharynx. Note the absence of cellular reaction. C, oil immersion photomicrograph 
of cells found about the necrotic regions of the pharyngeal wall. They are mono- 
nuclear type. Infiltrating the region are a number of bacteria. D, photomicro- 
graph of cells in and about a cervical lymph node, mainly confined to the 
perilymphatic sinus. The cells are mainly mononuclear in type. 
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Fig. 3.—A, an area of necrosis in the lung tissue with little mononuclear cell 
reaction about it. 8B, oil immersion photomicrograph of cells found in small foci 
in the lung tissue. They possess, for the most part, large, rather chromatin-poor 
nuclei with a great amount of sky blue staining cytoplasm (hematoxylin eosin- 
azure stain). Myelocytic types of cells are absent. C and D, low and oil immer- 
sion photomicrographs of the bone marrow from the femur. Note the absence 
of mature cells of the myelocytic series. 
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leukocytes were almost totally absent. Megakaryocytes in all stages of maturation 
were fairly numerous. Small lymphocytes were abundantly scattered throughout 
the tissue. Normoblasts and nonnucleated erythrocytes were present but slightly 
less numerous than normal. Bacteria were not seen. 

In the section from the pharynx, the mucosa was almost entirely necrotic 
(fig. 2A), only occasional remnants of squamous epithelium persisting. It was 
diffusely invaded with bacteria and thickened by edema and hemorrhage, but showed 
only slight mononuclear cell reaction. An occasional eosinophilic leukocyte could 
be found, but in general polymorphonuclear leukocytes were absent. 

Some of the cervical lymph nodes showed extensive necrosis, particularly about 
the periphery, where many sinuses were greatly distended with vast numbers of 
bacteria and mononuclear cells (fig. 2D). Polymorphonuclear leukocytes were 
not partaking in this cellular reaction. 

The lungs showed extensive areas of necrosis containing great quantities of 
bacteria about which there was no inflammatory reaction (fig. 3.4). Large mono- 
nuclear cells, and to a lesser degree small lymphocytes (fig. 3 B), were abundant 
throughout the tissue, causing a marked increase in the thickness of the alveolar 
walls. Polymorphonuclear leukocytes were almost totally absent throughout the 
tissue, in the regions of cellular infiltration as well as in the lumen of the blood 
vessels. 

The microscopic examination of the remaining tissue revealed no marked 
changes. 

Examination of the content of the larger blood vessels contained in the fore- 
going sections revealed the presence of mononuclear cells of varied types, but 
practically a complete absence of polymorphonuclear leukocytes. 

Anatomic Diagnosis—The following diagnosis was made: agranulocytic 
angina; gangrene and ulceration of the mucosa of the pharynx; superficial excoria- 
tions about the lips, the left angle of the mandible and the right lip of the labia 
majora; paronychia of the thumb of the right hand; confluent hypostatic broncho- 
pneumonia of all lobes of both lungs; focal necrosis and hyperplasia of the cervical 
lymph nodes, and hyperplasia of the tracheobronchial lymph nodes. 


COM MENT 

The most characteristic clinical feature of this disease is a striking 
reduction in the total number of leukocytes, with an almost complete 
disappearance of the cells of the granulocytic series. In this case, on 
the fixed smear of the peripheral blood made on the first day of hos- 
pitalization, there were counted only three granulocytes in a total of 
about 200 white cells. 

The lymphocytes, both large and small, and the monocytes appeared 
to be unchanged as to their morphology and staining reactions. There 


was only one atypical granulocyte seen on the smear made on the 


second day of hospitalization. 

It is important to note that the erythrocytes seem to be only slightly 
affected. In our case, the fixed smears of the peripheral blood showed 
no essential change either in shape or in staining quality. There were 
quite a few erythrocytes which appeared achromic, but the majority of 
cells were normally filled with hemoglobin. 
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From the necropsy point of view, as in the case reported, the most 
significant observation is quite often the multiplicity of ulcerations that 
occur in almost any tissue of the body, with predilection for the mucous 
membranes, particularly those of the mouth and pharynx. Such ulcera- 
tions may reach considerable and varying extent. Microscopically, these 
ulcerating lesions, in conformity with the blood picture during life, 
differ somewhat from the ordinary ulcer of inflammation in that the 
cells reacting in the former are mainly mononuclear. Polymorphonuclear 
leukocytes are markedly decreased or entirely absent in the reacting 
zones. 

More striking, however, is the condition of the bone marrow, which 
is hyperplastic and yet microscopically shows a decided decrease in 
activity on the part of the myelocytic series of cells. Promyelocytes 
and immature myelocytes are often quite numerous, but mature myelo 
cytes and polymorphonuclear leukocytes are absent. 

It seems that the fundamental pathologic change in true agranulocytic 
angina is going on in the bone marrow, due to some inherent or extra- 
neous agent which acts directly on the myelocytic series of cells, either 
causing a decrease in their maturation capabilities or a rather sudden 
destruction of the mature leukocytes. There is then an associated 
decrease or total absence of leukocytes in the circulating blood. ‘Thus 
one of the great mechanisms for the body’s defense against injurious 
agents is removed and as a consequence any tissue which is injured or 
any region which harbors bacteria finds its reacting capabilities 
decidedly limited and resulting ulcerating and necrotizing processes go 
on unabated. 

BACTERIOLOGIC STUDY 

The fact that agranulocytic angina is characterized in its clinical 
manifestations by the usual symptoms of septicemia, naturally suggested 
to many workers the possibility of experimentally inducing the condi 
tion by means of the micro-organisms isolated from the patients suf- 
fering from this disease. In a number of cases, positive blood cultures 
have been reported. The organisms obtained from these cultures include 
Staphylococcus aureus, Staphylococcus pyogenes-albus, Streptococcus 
hemolyticus, Streptococcus viridans, Diplococcus lancelatus and Bacillus 
pyocyaneus. Many attempts to produce agranulocytosis by the foregoing 
bacteria have been without positive results, with the exception of the 
infections with B. pyocyaneus. This organism was first studied in this 
connection by Gheorghiewsky ** in 1899, who found a reduction in the 
number of granulocytes. It was also found in the heart, liver and spleen 
as well as in the blood stream in agranulocytic angina by Friedemann 


15. Gheorghiewsky: Du méchanism de l’immunité vis-a-vis du_ bacill 
nique, Ann. Inst. Pasteur 13:298, 1899. 
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and again by Linthicum.'® This bacillus was cultivated anaerobically by 
Lovett '* from the lesions in the throat and vagina of her patient after 
death. Lovett seems to have succeeded in producing granulocytopenia 
in, guinea-pigs given injections of the broth culture of this organism. 

In our hands the injection of Streptococcus hemolyticus isolated 
from the blood of our patient and also the broth culture of B. pyocaneus 
into rabbits failed to produce granulocytosis. The injections were 
promptly followed by a temporary leukopenia in many instances, which 
was again followed by a usual leukocytosis, with a predominance of 
polymorphonuclear pseudo-eosinophils and a corresponding decrease in 
lymphocytes. 

It is well at this time to consider whether or not this result, nega- 
tive as to the production of agranulocytosis, substantiates the conception 
that agranulocytosis is a condition independent of the presence of 
generalized septicemia. If our results had been positive, that is to say, 
if generalized septicemia experimentally produced by the injection 
of the micro-organisms actually found in our patient had given rise to the 
phenomenon of granulocytopenia, then we should have been compelled 
to conclude that agranulocytosis is after all a secondary phenomenon 
arising in the course of such a septicemia. And indeed, under certain 
conditions, the positive results, such as were obtained by Lovett, would 
indicate that agranulocytosis is caused by B. pyocaneus. The fact, 
however, that our results with B. pyocyaneus were all negative, speaks 
against the theory that a specific organism is responsible for the causa- 


tion of agranulocytosis. 


16. Linthicum, F. H.: Pyocyanic Stomatitis with Agranulocytic Leucopenia, 
Am. Otol., Rhin. & Laryng. 36:1093, 1927; California & West. Med. 27:28, 1927. 
17. Lovett, B. R.: Agranulocytic Angina, J. A. M. A. 83:1498 (Nov. 8) 1924. 





MUMPS ASSOCIATED WITH MENINGITIS IN 
IDENTICAL TWINS 


B. W. PADDOCK, M.D. 


PITTSFIELD, MASS. 


The following two cases of mumps associated with meningitis are 
reported because they show several unusual features: 1. Meningitis is 
an uncommon complication of mumps; 2. Mumps associated with 
meningitis without evident involvement of the salivary glands is rare. 
3. This complication occurred in identical twins. 

The occurrence of meningitis in mumps seems to be an infrequent 
complication, but varies in different epidemics. Synge! quoted Dopter, 


who reported 1705 cases of mumps, with 9, or 0.52 per cent, showing 


signs of meningeal irritation, such as bradycardia, headache, rigidity of 
the neck and vomiting. He also quoted Roux, whose series showed 
typical meningitis as a complication of mumps in 1 per cent of the cases. 
Wollstein * stated that Larkin saw 2 cases of meningitis among 2,400 
patients with mumps, while Harlow Brooks * wrote that meningitis did 
not occur at all among 1,059 men in the Camp Upton epidemic. 

Wollstein in “Nelson Loose-Leaf Medicine’ stated that the 
symptoms of meningitis may come before, during or after the attack of 
mumps, and that the symptoms may be mild or severe. There may be 
dulness at first, sluggish reaction of the pupils, rigidity of the neck and 
fever, with Kernig’s sign, delirium, convulsions, paralyses and cutaneous 
hyperesthesia as a later development. ‘The spinal fluid is clear or slightly 
cloudy, and the globulin reaction is negative or weakly positive. There 
is an increase in the number of lymphocytes varying from just above 
normal to several thousand. The fluid is sterile on bacterial examina- 
tion. 

Synge’s ? case was in a boy of 9 years who showed, as a complication 
of mumps, headache, vomiting and increasing stupor, with rigidity of the 
neck, a doubtful Kernig’s sign and brisk knee jerks. The spinal fluid 
showed a slight increase of globulin, a cell count of 300 lymphocytes, a 
negative culture and no acid-fast bacilli. The sugar was not increased. 
The patient had a fever for seven days, with a maximum temperature 
of 104.5 ¥. Recovery was complete. 


1. Synge, V. M.: Mumps Meningitis, Irish J. M. Sc., July, 1930 

2. Wollstein, Martha, in Nelson Loose-Leaf Living Medicine, Nev 
T. Nelson & Sons,. 1920-1922, vol. 1, p. 560. 

3. Brooks, Harlow: ™M. Clin. North America 2:492 (Sept.) 1918 
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McClelland * reported the case of a boy of 9 years in whom head- 
ache and cervical rigidity developed after an attack of mumps. The 
spinal fluid contained 800 cells, 95 per cent of which were of the mono- 
nuclear type, and only a trace of globulin. Improvement was noted 
immediately after lumbar puncture, and in a few days there were only 
20 cells in the fluid. He made a normal recovery. 

Wallgren ° wrote that meningitis with mumps is not rare in Scandi- 
navia, and, although the meningeal symptoms may be severe, they are 
as a rule mild, considering the pronounced changes in the spinal fluid. 
The typical observations on lumbar puncture are a clear or faintly turbid 
fluid, with from 50 to 250 mononuclear cells, but with only a slight 
reaction for globulin. The meningeal symptoms usually develop after 
the parotitis, but they may be the first manifestation of mumps. He 
reported several cases of meningitis in which the parotitis was of a 
transient character, a slight tenderness to palpation over the parotid or 
submaxillary glands being noticed for a day or two during the course 
of a definite case of mumps complicated by meningitis. In one case 
there was no evidence of parotitis, although it seemed clear from the 
epidemiology that the case was one of mumps; the oldest of three 
brothers had a typical case of mumps; three weeks later the two younger 
brothers were taken sick. One of them had typical parotitis with 
meningeal symptoms, while the other had a typical case of meningitis, 
such as is characteristic of mumps, with no evidence whatever of 
involvement of the salivary glands. Four similar instances were found 
in the literature. This author believes that a mumps infection may be 
the cause of some of the perplexing cases of benign serous meningitis 
that are occasionally seen. 

REPORT OF CASES 

Case 1.—A boy, aged 5, had been exposed to mumps at school and was in 
close contact with a sister in whom a typical case of the disease had developed. 
At the onset on March 22, he complained of slight headache, and was drowsy and 
listless, with a temperature of 101 F., a pulse rate of 120 and a respiratory rate 
of 22. Physical examination gave negative results, except for a slight stiffness 
of the neck, with no Kernig’s sign. Within the next few days he vomited and 
showed a rising temperature, and a stiff neck and a slight Kernig sign developed, 
with loss of the knee jerks. Lumbar puncture on the third day revealed a fluid 
under moderate pressure, with a faintly ground-glass appearance, which showed 
300 cells to the cubic millimeter, ail of them lymphocytes; there were no increase in 


globulin, no bacteria in smear or culture and no web formation. A blood smear 
showed a slight leukocytosis, with a differential count of neutrophils, 84 per cent, 


4. McClelland, J. E.: Mumps Meningitis, Am. J. Dis. Child. 34:131 (July) 
1927. 
5. Wallgren, A.: Mumps Meningitis Without Parotitis, Am. J. Dis. Child. 
33:324 (Feb.) 1927. 
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and lymphocytes, 16 per cent. The red blood cells appeared normal. Examinat 
of the urine gave negative results. 

Lumbar puncture relieved the patient somewhat, but two days later the 1 
was more stiff and Kernig’s sign more marked. Another lumbar tap, on Mar 
27, showed the fluid to be under no pressure and slightly turbid, with 880 cells 
the cubic millimeter. Examination of the spinal fluid revealed: neutrophils, 3 | 
cent ; lymphocytes, 97 per cent; globulin, slightly increased ; chlorides, 600 mg., an 
sugar, 50 mg. The blood count showed: 7,500 cells; neutrophils, 56 per 
lymphocytes, 43 per cent, and eosinophils, 1 per cent. The Pirquet test was n 
tive. Following this tap, improvement started and the patient made a rapid 
uneventful recovery, the knee jerks reappearing on the tenth day. At no 
was there any evident involvement of the salivary glands. 

During his convalescence, mumps developed in another sister. The courss 
typical, with involvement of the parotid and submaxillary glands. 

Case 2.—A boy, aged 5, a twin brother to the patient in case 1, became ill 
the disease on April 12, three weeks after his brother. He complained of sli 
headache, with a high temperature and an increased pulse rate. There wer« 
iting, a slight stiff neck and a slight Kernig sign, which became more mark 
There was pain under the left ear, but no swelling of the parotid gland was 1 
out. A lumbar tap showed fluid under slight pressure, slightly cloudy, 330 « 
to the cubic millimeter, with neutrophils, 3 per cent and lymphocytes, 97 per 
and a very slight increase of globulin. No bacteria were found in the smear, 
cultures were sterile. A blood smear showed a slight increase of white 
cells, with a differential count of neutrophils, 83 per cent and lymphocytes, 17 
cent. The urine was normal, except for a few granular casts. After the lun 
puncture the symptoms rapidly subsided, and recovery was uneventful. During 
convalescence mumps developed in another sister, with involvement of the par 
and submaxillary glands. The course of the illness was usual. 


COMMENT 

The symptoms in these twins might have been due to epide 
meningitis, encephalitis, poliomyelitis (tuberculous meningitis ?), meni 
gism or mumps complicated by meningitis. The purulent types of me: 
ingitis were ruled out by the cell count and the absence of bacteria 
The absence of diplopia, the lethargy and nervous symptoms, the 
slight increase in globulin, the normal sugar content of the spinal fluid 
and the number of cells were against encephalitis. 

The symptoms might well have been due to poliomyelitis, for 


symptoms and the spinal fluid findings were very similar, but the abse1 
of involvement of the cranial nerves, of weakness and of paralysis 

the low amount of chlorides in the spinal fluid made this diagnosis 
unlikely. The disease resembled tuberculous meningitis, but the suddet 
onset, the low globulin content and the absence of web and of tubercle 


bacilli in the spinal fluid were against that diagnosis, although the 
amount of chlorides in the fluid was suggestive. Meningism was con 
sidered, but there were more cells and globulin than are commonly found 
in that condition, and the low amount of chlorides and the predominen 
of lymphocytes made it improbable that meningism was present. F'i1 
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the facts that there had been exposure to mumps, that there were other 
typical cases in the family, and that the spinal fluid was characteristic and 
convalescence speedy confirmed the diagnosis of mumps associated with 
meningitis. 

The occurrence of mumps associated with meningitis in identical 
twins, with the same group of symptoms and without the ordinary signs 
of mumps, is a rare condition, and the diagnosis might well be questioned, 
except for the fact that the three other children in the family had typical 
attacks of mumps. 

SUMMARY 

Two cases of mumps associated with meningitis with no evident 
involvement of the salivary glands in twin brothers are reported. The 
laboratory findings of the spinal fluid are noted. 














Progress in Pediatrics 


LEAD MENINGITIS IN INFANTS 


RESUME OF JAPANESE CONTRIBUTIONS ON THE DIAGNOSIS 
OF LEAD POISONING IN NURSLINGS 


KATSUJI KATO, M.D. 
CHICAGO 


Lead poisoning has been known in Europe for centuries, especial! 
in France, where systematic observations began with the work 
Tanquerel,? who recognized a variety of cerebral disorders due to this 
metal, and who introduced the term “lead encephalopathy” for this 
group of conditions. Numerous reports and publications have sit 
come from Australia and Queensland, where the condition apparent 
occurs with fair frequency.” In the United States, Stewart * made a 
complete study of an epidemic of lead poisoning in the eighties occur- 
ring in Philadelphia, while Aub* and his associates made a notabl 
contribution to the scientific study of lead poisoning and devised 
most interesting method of deleading treatment. 

In the American pediatric literature, the first case of lead poisonii 
with meningeal symptoms was reported in 1914 by Thomas and Blac! 
fan° in a child of 5 years, in which the source of lead was white paint 
from the railings of the patient’s crib. From the convulsions, the rigidi 
of the neck, the optic neuritis and the spinal fluid findings, these authors 
considered the condition to be a serous meningitis of unknown caus: 
It was, however, after a careful survey of the possible cause had bee: 
made that the correct diagnosis was reached. In a later paper, Black 
fan? emphasized the fact that in certain cases of cerebral disorder 


From the Department of Pediatrics, the University of Chicago. 

1. Tanquerel des Planches, J.: Traité des maladies de plomb ou saturn 
Paris, 1839; or Lead Poisoning, translated by Dana, Boston, 1850. 

2. For references to the Australian literature, see Blackfan, K. D.: I 
Poisoning in Children, with Especial Reference to Lead as a Cause of Convulsi 
Am. J. M. Sc. 153:877, 1917. 

3. Stewart, D. D.: A Clinical Analysis of Sixty-Four Cases of Poisoning | 
Lead Chromate (Chrome Yellow), Used as a Cake-Dye, M. News 51:753, 1887 
Poisoning by Chrome Yellow Used as a Cake-Dye; Subsequent Clinical Histor 
of the Cases, Including a Case of Paralysis Agitans and of Chronic Endocarditis, 
ibid. 54:85, 1889; Lead Convulsions, Am. J. M. Sc. 109:288, 1895. 

4. Aub, J. C.; Fairhall, L. T.; Minot, A. S., and Reznikoff, P.: Lead Pois 
ing, Medicine 4:1 (Feb.-May) 1925. 

5. Thomas, H. M., and Blackfan, K. D.: Recurrent Meningitis, Due to Lé 
in a Child of Five Years, Am. J. Dis. Child. 8:377 (Nov.) 1914. 
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with frequent or repeated convulsions, lead must be considered as a 
possible cause. In 1920, Strong ® reported a case of lead poisoning in a 
young child, in which the source of the metal was found also to be 
paint from the bed. Norton’s case* occurred in an infant of 11 
months with signs of encephalitis. Holt * also observed a case in an 
8 month old baby with repeated convulsions. It is interesting to note 
that in the last two cases, the source of lead was traced to ointment of lead 
oleate, U. S. P., which their mothers used for the treatment of eczema of 
the nipples. Wilcox and Caffey® reported two cases of poisoning in 
infants due to the use of lead nipple shields. McKhann *° observed 
three cases of lead encephalitis, associated with pica. 

In Japan a peculiar form of meningitis occurring in breast-fed 
infants has been a diagnostic puzzle in pediatrics for many years. It 
is said that white lead was used originally in China in the preparation 
of toilet articles and powders, and during the Era of Oyei (about 
five hundred years ago) it was introduced into Japan. The disease 
has been known for over two hundred years. In an old medical mono- 
graph, entitled “Lectures on Pediatrics, Yamashina Hoju-In Hospital,” 
published in 1784 (third year of the Tenwa Era), the following state- 
ment is found: 

Infants with nausea and vomiting of long standing, with greenish or dark 
stools, with plenty of mucus; with bulging fontanelle, tense vertex, blue lines on 
the forehead, and blue sclerae; . . . [are] usually seen before the age of three. 
After recovery, there is often weakness of legs, inability to walk, weak hands, or 
defect in sight or in speech. 

3alz, who taught medicine in the Tokyo Imperial University at the 
very inception of the faculty of medicine, thought that this disease was 


a variety of tuberculous meningitis which took a benign course in 


Japan for some unknown reason. 
According to Ito,!! this peculiar type of meningitis was rather fre- 
quently seen in the pediatric clinic of the Kyushu Imperial University 


6. Strong, R. A.: Meningitis Caused by Lead Poisoning in a Child of Nine- 
teen Months, Arch. Pediat. 37:532, 1920. 

7. Norton, N. R.: A Case of Chronic Lead Poisoning with Encephalitis, 
Internat. Clin. 4:231, 1922. 

8. Holt, L. E., Jr.: Lead Poisoning in Infancy, Am. J. Dis. Child. 25:229 
(March) 1923. 

9. Wilcox, H. B., and Caffey, J. P.: Lead Poisoning in Nursing Infants; 
Report of Two Cases Due to the Use of Lead Nipple Shields, J. A. M. A. 86:1514 
(May 15) 1926. 

10. McKhann, C. F.: Lead Poisoning in Children, with Notes on Therapy, Am. 
J. Dis. Child. 32:386 (Sept.) 1926. 

11. Ito, S.: On the So-Called Meningitis, J. Pediat. (Tokyo), Sept. 20, 1925, 
no. 304, p. 1327. 
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in the nineties, and he claimed that he was the first to recognize 
as a meningitis of unknown etiology. It was Hirota,’* however, 
separated this disease as an independent clinical entity, describing 


symptomatology in a most complete manner, with special emphasis 
its comparatively benign nature. Takasu’* suggested the name 
‘‘spasmophilic dyspepsy.” All these cases clinically presented unmis- 
takable signs of serous meningitis, but at autopsy the pathologists were 
unable to demonstrate any definite and constant changes in the tissues 
of the central nervous system. The only positive findings in these 
early cases were changes in the follicles of the intestinal mucosa. 

The disease, though clinically distinct and clearcut in all its mani- 
festations, remained an obscure condition for many years. In the 
meantime many theories were advanced as to its etiology. Otsuki ™ 
and Mashita *° supposed the condition to be due to an intoxication from 
the products of bacterial origin in the gastro-intestinal tract. Some 
observers upheld the idea of abnormal chemical changes in the intestines, 
causing the symptoms of severe intoxication. Another theory was that 
the nursing infants received some toxic substance secreted in the breast 
milk owing to a metabolic disturbance in the maternal organism 
Still others imagined that it might be an atypical form of Heine-Medin’s 
disease. Recently some observers were led to a view of the identity of 
this condition with that due to intoxication from human milk or even 
with infantile beriberi. 

To Professor I. Hirai,’® however, belongs the distinction of definitel 
establishing the etiology of this type of meningitis. In his address at 
the meeting of the Japanese Pediatric Society, in 1923, he pronounced 
this disease to be a cerebromeningeal form of chronic lead poisoning 
Since the publication of this striking statement, numerous workers have 

12. Hirota, C.: On Meningitis with Good Prognosis, J. Pediat. (Tok 
May 31, 1901, no. 27, p. 1. 

13. Takasu, K.: Ueber zwei eigentiimliche Sauglingskrankheiten bei natiirli: 
Ernahrung in Japan: IJ. Eine spasmophil Dyspepsie, Jahrb. f. Kinderh. 80:523, 
1914. 

14. Otsuki, Y.: On the Examination of the Excreta in Lead Meningitis 
Pediat. (Tokyo), June 20, 1904, no. 41, p. 398. 

15. Mashita, M.: Clinical Observations of the So-Called Meningitis in Osal 
J. Pediat. (Tokyo), Oct. 27, 1905, no. 53, p. 609. 

16. Hirai, I.: (a) Chronic Lead Poisoning as a Cause of the So-Called M 
ingitis, J. Pediat. (Tokyo), 1923, no. 290, p. 960; (b) The So-Called Meningitis, 
ibid., Sept. 20, 1925, no. 304, p. 1334; (c) Ueber die Aetiologie einer in Japan haufig 
vorkommenden meningitisartigen Krankheit bei Sauglingen, Proc. Imper. Acad., 
Japan 2:236, 1926; (d) Meningism of Sucklings in Japan from Lead Poisoning 
Arch. Pediat. 44:137, 1927; (e) On the Lead Content of the Cerebrospinal |! 
of Patients with the So-Called Meningitis, Ann. Rep., Kurashiki Hospital, nm 
(Reprint) Kurashiki, Japan, 1928; (f) On Lead Poisoning in Infants and Y: 
Children, Nagasaki M. J. 7:207, 1929. 
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been engaged in the confirmation or negation of the proposition. At 
the annual meeting of the Society, in 1925, there were thirty-three 
papers presented which dealt with different aspects of the problem. 
Hirai’s attention had long been called to a group of published evidence 
which, taken all in all, had suggested to him a rather clearcut picture 
of saturnism. This evidence consisted of the following observations: 
(1) the presence of basophilic stippling in comparatively large numbers 
in the erythrocytes of patients afflicted with the so-called meningitis, 
first reported by Takasu,’* in 1906; (2) the dark or black discoloration 
of the teeth, as observed by Hirota, Otsuki and Kawamura,’ and of 
the nails as reported by Otsuki; (3) the occurrence of hematoporphy- 
rinuria, recorded by Inano;** (4) the xanthochromia of the blood 
serum in these patients, as observed by Minamide,?° and (5) the fact 
that Hirai himself observed “lead line’ (Bleisaum) in the gums of a 
child 2 years and 4 months old just like that in a typical case of chronic 
lead poisoning in adults. Having made a deduction from this evidence 
that the condition was due to lead poisoning, he proceeded with com- 
plete success to prove the presence of lead in the excreta, the body 
fluids, the organs and in the toilet powders that formed the principal 
source of lead through their use by nursing mothers. For the proof 
of his hypothesis, Hirai presented a series of tests and experiments, 
performed both by himself and his associates, which will be briefly 
reviewed in the following paragraphs. It is unnecessary to add that 
the original work along this line constitutes the most notable Japanese 
contribution to the advancement of pediatrics in recent years. 


ETIOLOGY 


Up to about 1905, the disease was frequently seen in Tokyo, but 
Karasawa says that this is no longer the case. Hirota also remarked 
that the disease was getting more and more scarce. This is due to the 
fact that the use of lead salts in the manufacture of toilet powders has 
been discouraged since 1901. But in Western Japan, notably in large 
cities such as Osaka, Kyoto and Kobe, there are still to be found cer- 
tain varieties of cosmetics that contain lead, and thus the occurrence of 
lead poisoning is said to be more frequent than in Tokyo. 


17. Takasu, K.: On the Appearance of Basophilic Stippling in Erythrocytes, 
J. Pediat. (Tokyo), 1906, no. 80, p. 16. 

18. Hirota, Otsuki and Kawamura: J. Pediat. (Tokyo), 1911, no. 135, p. 620, 
quoted by Hirai (footnote 16a). 

19. Inano, U.: J. Pediat. (Tokyo), 1922, no. 267, p. 1085, quoted by Hirai 
(footnote 16a). 

20. Minamide, H.: On Xanthochromia of Blood Serum in So-Called Men- 
ingitis, J. Pediat. (Tokyo), Jan. 20, 1923, no. 284, p. 43. 





KATO—LEAD MENINGITIS 
The incidence of lead poisoning in Tokyo has recently been reported 
by Takahashi.** Of the total number of admissions (4,821) into the 
pediatric service of the Tokyo Imperial University during the past six 
years (from 1925 to 1930), there were fifty-nine cases of infantile lead 
poisoning with typical symptoms. This gives the average of 1.22 per 
cent of the total, with the annual average of ten patients. 

In Osaka, lead meningitis occurred in 381 of a total of 10,413 
patients of the nursing age, seen in the pediatric clinic of the Osaka 
Imperial University. In Kyoto, of a total of 8,228 admissions to the 
pediatric service, there were 298 cases of this disease. Of the total 
number of deaths (492) during the six years (from 1919 to 1924) in 
Kyoto, seventy-two infants died of this condition.” 

As to the relation of the condition to social status, it has been found 
that the middle and lower classes seem to be more frequently afflicted 
with poisoning, probably owing to the use of cheaper grades of face 
powder containing lead in larger quantities. This is confirmed b’ 
Kawamura, who made a statistical study of the incidence of the disease, 
while Takasu, in earlier observations, found the incidence to be greater 
among the better class, a fact that may be explained by the more pr 
valent use of face powder formerly than now. 

First-born infants are more frequently afflicted than the later ones, 
explainable by the fact that the younger mothers use toilet powder 
more consistently than the older ones. There are cases on record, how 
ever, in which as many as five children in the same family had been 
poisoned by this means. This is explained by the continuous use of the 
lead-containing face powder by the mother. Pregnancy may be ter- 
minated prematurely when the mother is poisoned chronically with lead 
from this source. Of the total of 298 cases reported in Kyoto, fifty-six 
mothers gave a history of miscarriage, stillbirth or premature birth. 
Again, there were nineteen mothers who gave birth at the end of tl 
ninth month of gestation, four of whom had positive Wassermann tests. 
Oliver stated that lead poisoning may at times give a positive Wasser- 
mann test. Hirai produced experimental lead poisoning in a pregnant 
goat, which caused stillbirth at four months (the goat normally gives 
birth to a kid in five months), and the chemical analysis of the fetus 
gave 0.86 mg. of lead in a total mass of 316 Gm., or 2.67: 1,000,000. 
Again, in a stillborn human fetus, due to ectopic pregnancy, whose 
mother had chronic saturnism, 0.05 mg. of lead was found in a total of 
24 Gm., or a ratio of 2.1: 1,000,000. In the bones of this stillborn 
fetus, no lead was demonstrated. 


1e 


21. Takahashi, J.: A Statistical Study of Infantile Lead Poisoning, J. Pediat 
(Tokyo), Sept. 20, 1931, no. 376, p. 1314. 

22. Matsumoto, K., and Fukushima, M.: Statistical Observations of 
So-Called Meningitis, J. Pediat. (Tokyo), Sept. 20, 1925, no. 304, p. 1278. 
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The relation of feeding to the disease is interesting. It has been 
demonstrated that lead absorbed through the skin on which lead-contain- 
ing toilet powder has been applied will be excreted in the breast milk. 
In the case of artificial feeding, the lead is usually ingested by the 
infants, but the lead so introduced will be excreted in the feces, as it 
is poorly absorbed. There is also a relation between lead poisoning 
and the calcium of the breast milk. The lead that is deposited in the 
bones in the form of a phosphate is liberated and migrates from the 
bones if there is a calcium deficiency or acidosis. As cow’s milk con- 
tains nearly four times as much calcium as breast milk, the use of cow’s 
milk prevents lead poisoning. In the occidental countries as well as in 
Japan, the factory hands in lead manufacturing plants receive one or 
two pints of cow’s milk daily. This explains the greater frequency of 
this disease among breast-fed than among artificially fed infants. 

As to age incidence, it may be generally said that lead poisoning is 
most commonly seen in infants during the teething period. Up to 
about the sixth month, the breast milk seems to suffice for the mineral 
requirements, but after this, the inorganic salts are deficient, according 
to Takasu. Calcium may begin to be depleted just at the time of 
dentition, which also is a factor in favor of the appearance of symptoms 
of lead poisoning. Again, slowly progressive accumulation of lead may 
require several months for the manifestation of symptoms. The symp- 
toms, however, may appear as early as the second or third month, or, 
as Morishita and Kishi pointed out, dark discoloration of the nails may 
be present even at birth. Thus some observers have suggested the 
name of congenital or hereditary saturnism. 

In regard to the relation of the disease to the seasons, it is well known 
that it occurs most frequently during the summer months. This may 
be explained by the fact that during the warm season mothers use 
toilet powders more promiscuously and the babies who have a greater 
tendency to miliaria are more frequently dusted with such powder. 
Furthermore, during the summer months the gastro-intestinal dis- 
turbances are more common in infants, and this undoubtedly plays an 
important role in the production of symptoms of lead poisoning due to 
acidosis. It must be added, however, that excessive use of lead- 
containing cosmetics also gives rise to lead poisoning in the winter 
months. 

Some observers have pointed out certain constitutional differences as 
being responsible for resistance to lead poisoning. Thus Nagatsuka 
stated that infants with large heads are very amenable to lead poisoning. 
Hirai is of the opinion that such infants are already suffering from 
saturnism. In chronic lead poisoning, intracranial pressure is increased, 
and hence the closure of the anterior fontanel is delayed. The chest 
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is usually small, and this causes the head to appear large. The “rachitic 
constitution” of Takasu, a large head, small chest and the presenc« 
basophilic stippling in the blood, is also regarded as predisposing to lea 
poisoning. Hirai again remarked that this picture is already a mani 
festation of saturnism. 
SOURCES OF LEAD 

As has already been suggested, the main source of the metal in lead 
meningitis of infants is the toilet powder used by nursing mothers.** 
Since the establishment of the etiologic significance of lead-containing 
powders in this disease, there has been a more careful selection of 
cosmetics by mothers. The lead-containing powders are still found an 
are even preferred by some women on account of their ease in uniform 
application on the skin. The method employed in Japan for the manu- 
facture of lead-containing cosmetics is essentially the Dutch method 
whereby metallic lead is used. The chemical reaction involved may be 
expressed in the following equations : 

(1) Pb + H:O0 + O = Pb(OH): 

(2) Pb(OH): + 2 CHsCOOH = Pb(CH:COO): + H:O 

(3) Pb(CH:COO): + 2 Pb(OH): = Pb(CH:COO):2 Pb (OH): 

(4) 3 [Pb(CHsCOO):, .2 Pb (OH):] + 4 CO: = 3 Pb (CH;:sCOO 

2 [2 PbCO:Pb(OH):] + H:O 
The lead acetate that is formed at the end is again repeated in equation 
(3) to convert it into basic lead carbonate, which is the principal base 
of the powder in question. 

Chemical analyses of many toilet powders now on the market have 
been attempted by various observers, with special reference to the pres- 
ence or absence of lead. Takashima *‘ tested forty-nine brands of toilet 
preparations and seven of dusting powders that are found on the market 
in Nagasaki and obtained the results given in table 1. Again, twenty-five 
brands of cosmetic preparation used by 1,046 women were analyzed by 
the same author, and it was found that 33 persons of this total number 


were using preparations containing lead. 


23. In the occidental literature, lead-containing toilet articles are practically 
never mentioned. The sources of the metal in the cases reported are: lead-con- 
taining lotion used on the nipple (Bouchet) ; ointment containing lead acetate, such 
as ointment of lead oleate, U. S. P. (van Hove, Roussel, Norton, Holt); lead 
incorporated in the glass of nursing bottles (Guerbert) ; lead frame holding the 
nursing bottle and lead-containing rubber nipple (Dufour) ; lead plasters and | 
containing dusting powder (Friedman and Stephenson) ; lead printer’s type (\ 
and Remy) ; lead nipple shield (Wilcox and Caffey), and chrome yellow once 1 
by bakers (Stewart). The licking and eating of paint from beds and toys, du¢ 
pica (Ruddock, Thomas and Blackfan, McKhann), or from house fixtures 
railings (Australian authors) are also important modes of poisoning. 

24. Takashima, Y.: Case of Infantile Lead Poisoning, J. Pediat. (Tok) 
Feb. 20, 1925, no. 297, p. 229. 
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Similar anaiyses were made by Iwatani and Miyoshi * in Tokyo, 
who found the results given in table 2. 

The mode of entry into the infantile organism is, of course, by 
ingestion or inhalation. The infants either inhale the powder or lick 
it, or receive milk in which the metal is excreted from the maternal 
organism. Sometimes ointments, toys, household furniture and eating 
utensils contain lead from which intoxication occurs in the infants 
as a result of ingestion or licking. 

The lead that is thus introduced into the body is transferred to the 
blood by absorption through the walls of the gastro-intestinal tract. 
If the blood py is between 7.4 and 7.8, and the calcium in the serum is 
normal, the bulk of the absorbed lead is deposited in the bones, giving 








TABLE 1.—Lead Content of Cosmetics (Takashima) 











Number Number of 
Forms of Preparation Tested Positive Tests Percentage 


13.3 


TABLE 2.—Lead Content of Cosmetics (Iwatani and Miyoshi) 











Number Positive 
Forms of Preparation Tested for Lead Percentage 


14 1 7.1 
11 4 36.3 
19 4 21.0 
15 1 6.7 
rise to no symptom of lead poisoning. But if there is a tendency to 
acidosis, or if the plasma py tends to be too alkaline (7.8 or over), the 
lead migrates out of the bones into other organs and produces toxic 
symptoms. The ingested lead is partly excreted in the feces and partly 
stored in the liver, of which, in turn, part is absorbed and part is 


secreted with bile into the intestines. 


SYMPTOMS OF LEAD MENINGITIS 


The earliest manifestation of lead poisoning in infants is general 
malaise, with change in disposition, the infant being fretful, irritable, 
peevish and restless. The mother usually states that the baby is irritated 


25. Iwatani, K., and Miyoshi, M.: Classification of Cosmetics Used by Nursing 
Mothers and the Disease of Their Infants, J. Pediat. (Tokyo), Sept. 20, 1925, 
no. 304, p. 1253. 
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by the slightest provocations and that it does not sleep profoundly dur- 
ing the night. There is loss of appetite, with resulting failure to gain 
in weight and even actual emaciation. The gums may become hemor- 
rhagic and the breath foul. There may be slight fever, varying from 
37.2 to 38.6 C. (from 98.96 to 101.48 F.). The anterior fontanel may 
be found to be tense and bulging in the majority of cases. The pulse 
is rapid as a rule, and there is an increase in respiratory rate. Nause: 
and vomiting soon set in. There is usually mild diarrhea, with passage 
of dark green stools, the color being due to the action of hydrogen 
sulphide on the lead which is secreted into the intestines in conjunction 


TABLE 3.—Lead in Stools (Hirai) 





Age, Lead, Amount of Ratio 
Months Sex Mg. Stool, Gm. Lead : St 


16 0.8 6.00 133.3: 1,000,00 
11 0.09 0.29 310.3: 1,000,006 
23 0.09 1.90 47.3:1,000,006 
16 0.06 0.85 70.6: 1,001 

8 0.00 0.58 0 

8 0.01 0.32 
10 0.07 1.39 
11 0.45 9.26 
3 0.13 2.23 
18 0.22 4.00 
17 1.13 7.00 
17 0.10 4.00 
17 0.00 40.00 
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TABLE 4.—Lead in Urine (Hirai) 











Age, Lead, Amount of 
Months Sex Mg. Urine, Ce. Comment 
7 F 0.05 2000.0 6 to 9 days after lead was remo 
7 F 0.013 2540.0 10 to 11 days afterward 


‘ 





with the bile. Hirai, by quantitative analyses of stools, was able to 
demonstrate comparatively large amounts of lead in the stools of these 
patients (table 3). The lead may also be found in the urine, as shown in 
table 4. The most interesting urinary finding is the appearance of hema- 
toporphyrinuria in the cases with low hemoglobin values, which was 
demonstrated by Inano ** in 1922. This is not found in every case, 
however, and therefore is not a constant symptom. It is a late mani- 
festation, if present. Oliver, who saw many cases of lead poisoning, 
reported a single case of hematoporphyrinuria. Occasionally, albumin, 
sugar or bile pigments may also be found in the urine of these patients. 

The patients also show a high grade pallor of the skin at the begin- 
ning of the disease, which has been referred to as pseudo-anemia. The 


26. Inano: J. Pediat. (Tokyo), 1922, no. 267, p. 1085, quoted by Hirai (foot- 
note 16a). 
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cases reported by Morishita and Kishi are of this type. There is only 
an apparent anemia, without a corresponding decrease in hemoglobin or 
in the number of red blood cells. This pallor then is not due to anemia 
but to the contraction of capillaries caused by lead poisoning. When 
true anemia sets in later in the course, the skin takes on a yellowish 
tinge, sometimes called subicterus. Minamide ** demonstrated by a 
quantitative test of the blood serum that there is an increase in the serum 
bilirubin which may be responsible for this subicterus. Hirai observed 
four of thirty-one cases that he had followed in which a yellowish tinge 
in the skin and in the sclerae developed. Usukine ** described a similar 
case which he observed in Formosa. Legge and Goadby * also stated 
that in a chronic case of lead poisoning in which the hemoglobin is 
decreased, an icteric pigmentation is frequently noted. Pinard *° 
remarked that the skin becomes pale, clay-colored or grayish, but some- 
times there appears an icteric tinge. This symptom is not constant, 
but the coexistence of this with increased serum bilirubin is in perfect 
harmony with the picture of chronic saturnism. 

The changes in the formed elements of the blood are also very 
characteristic. Basophilic stippling was first observed in these patients 
by Takasu, and in typical cases these cells are present in fairly large 
numbers. Ikuji ** reported that Cabot’s ring bodies are also frequently 
present. Normoblasts are often found in smears, and polychromato- 
philia is also noted. The fragility of the red blood cells is increased 
in lead poisoning, as repeatedly observed and proved by American 
authors. Minamide also noted this very fact in his test tube studies, 
but found that the increased resistance is of short duration, for the 
erythrocytes, after two hours’ incubation, begin to hemolyze in a 0.5 per 
cent hypotonic salt solution. The cell membrane of the erythrocytes in 
lead poisoning is apparently hardened, but its consistency becomes more 
brittle, and hence its life is of shorter duration. The reticulocytes are, 
as a rule, increased. The leukocytes increase slightly in number, but the 
differential count remains apparently normal. 

The chemical composition of the blood in lead poisoning has been 
studied in a few instances. Takasu reported the appearance of acetone 


27. Minamide, H.: Studies on the Sub-Icterus in Lead Meningitis, J. Pediat. 
(Tokyo), Sept. 20, 1925, no. 304, p. 1321. 

28. Usukine: J. Pediat. (Tokyo), 1907, no. 87, p. 564. 

29. Legge, T. M., and Goadby, K. W.: Lead Poisoning and Lead Absorpticn, 
London, E. Arnold, 1912. 

30. Pinard, M.: Saturnisme, Nouveau Traité de Médicine: VI. Intoxication, 
Paris, Masson & Cie., 1912, p. 72. 

31. Ikuji, K.: J. Osaka M. A. 21:799, 1922. 
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in the blood serum, while Kawamura pointed out the decrease in blood 
alkalinity. Okuni** produced lead poisoning in puppies by the oral 
administration of lead carbonate, and found an average of 39.1 per cent 
plasma carbon dioxide as determined by the Van Slyke method. He 
further produced lead poisoning in pregnant goats by feeding a total 
of 6.875 Gm. of lead acetate in divided daily doses over a period of 
forty-two days. The carbon dioxide went up to 32.3 per cent at the 
end of the feeding experiment, and on the forty-eighth day the ani- 
mal had a miscarriage. The value remained high for several days 
afterward. In the aforementioned puppies, Okuni also determined the 
ratio of serum globulin to albumin and residual nitrogen. Globulin 
tends to increase, and the same is true of residual nitrogen. 

The blood sugar has also been studied. Hayashi reported blood 
sugar values of from 0.104 to 0.180 per cent in infants suffering from 
lead meningitis, while his control value in normal infants was 0.0915 per 
cent. Matsumoto and Fukushima, in their statistical study of cases in 
Kyoto, found the average blood sugar value to be 0.117 per cent. 
Miyake ** obtained the highest value of blood sugar on the fifteenth 
day of experimental lead poisoning in rabbits. This was 0.114 per cent, 
which slightly decreased on the nineteenth day to 0.107 per cent. The 
same increase was noted in goats, with the highest values between the 
twenty-third and fifty-sixth days of experimental saturnism. It has also 
been observed that a sudden drop in blood sugar occurs just before 
death. 

In chronic lead poisoning a dark or black discoloration of teeth and 
nails has been repeatedly observed. This was first described by Hirota, 
Otsuki and Kawamura in a case of lead meningitis in an infant. Otsuki 
reported that he saw a mother whose teeth were black. The cases 
reported by Suzuki and Kaneko, and by Takashima, Hesegawa, 
Morishita and Kishi, Narabayashi and Otani are all cases in which black 
nails were found. Yasunaga ** studied the minute scrapings of the 
black deposit on the teeth of seven infants and three children with 
lead poisoning, as well as that on the teeth of two mothers of these 
patients, by Fairhall’s microchemical method. By this method as minute 
a quantity of lead as 0.001 mg. is detected in the form of regular 
hexagon or rectangular plates of black or dark gray compound salt of 
lead. All these cases gave positive reactions to the lead test, 


32. Okuni, J.: On Carbon Dioxide Gas in Experimental Lead Poisoning, J. 
Pediat. (Tokyo), Sept. 20, 1925, no. 304, p. 1292. 

33. Miyake, S.: Variations of Blood Sugar in Experimental Lead Poisoni: 
Pediat. (Tokyo), Sept. 20, 1925, no. 304, p. 1294. 

34. Yasunaga, S.: On the Black Deposit on the Teeth in the So-Called 
ingitis, J. Pediat. (Tokyo), Sept. 20, 1925, no. 304, p. 1264. 
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while by the same method negative results were obtained from similar 
scrapings in normal infants and children. Otani** made a care- 
ful histologic study of discolored nails in cases of lead meningitis. He 
soaked the nails in 10 per cent potassium sulphate for three hours, 
sectioned them by the frozen method, and microscopically examined the 
various layers. He noted that the outer layer was colored a dirty brown 
and that the inner layer showed similar pigment at a place a little away 
from the surface, but in much lesser degree than in the outer layer, 
while the middle layer showed no such pigment. The section was then 
immersed in hydrogen peroxide, which completely removed the pigment 
in five minutes. The bleached sections were then treated with strong 
solution of sodium hydrosulphide, which restored the original color. 
The first is the result of oxidation and the second that of reduction. 
This process gives the same result with unsectioned nail, and, therefore, 
may be used as a macroscopic test. This typical reaction is given by 
all lead compounds, but it must be remembered that by the same method 
ferric sulphate gives a brownish tinge on reduction, and nickle sulphate 
a greenish color, while antimony sulphate, which is orange, is very 
slowly bleached by hydrogen peroxide. This reaction is produced by 
the formation of a double salt in the bleached nail by the action of 
hydrogen peroxide, and when sodium hydrosulphide is added, lead 
sulphide is again produced. A similar reaction takes place with silver 
nitrate, but when it is reduced with sodium hydrosulphide after bleach- 
ing, it can no longer be bleached again after a second reduction 
treatment. 

The occurrence of a lead line on the gum is rare, but Hirai reported 
a case, which he saw in a child of 2 years and 4 months afflicted with 
chronic lead poisoning. Occasionally the tongue may be discolored with 
dark pigment. These symptoms are all explainable on the basis of lead 
intoxication. 

The various neurologic symptoms that the disease under consider- 
ation shows constitute perhaps the most important group of clinical 
manifestations. Motor paralysis is often seen in chronic saturnism, 
and it is said that the muscles of the legs are more frequently involved 
in children, while in adults the wrist-drop is more common. The most 
important symptom in lead meningitis is, of course, the involvement of 
the brain and the meninges. Vomiting is rather constant, and opis- 
thotonus has been reported to be present in 12 per cent of cases. Con- 
vulsions, which are characteristic of meningitis, are very frequently met 
with. The term “encephalopathia saturnina” was formerly applied to 


35. Otani, K.: Micro-Histo-Chemical Examination of Abnormally Discolored 
Nails in the So-Called Meningitis, J. Pediat. (Tokyo), Sept. 20, 1925, no. 304, 
p. 1271. 
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all cases of lead poisoning in adults, but more recently, as the cerebro- 
spinal fluid was found to be abnorma] in most of these cases, the so-called 
“méningite saturnise” has been distinguished, especially by the French 
writers. This form of lead poisoning is often afebrile, and the symp- 
toms resemble those of tuberculous meningitis. 

The examination of the spinal fluid, then, is of prime importance, 
as it alone can yield necessary information as to the exact nature of 
the condition. The pressure of the spinal fluid is often increased, quite 
in parallel with the increased blood pressure. The initial pressure on 
lumbar puncture may be as high as 250 mm. of mercury, and the final 
pressure 80 mm. The appearance is usually clear, and the specific 
gravity about 1.010. On standing, there may or may not be pellicle 
formation. The reaction is usually alkaline, and the chemical study 
has shown an increase in the alkalinity of the fluid. The total amount 
of protein varies from 0.07 to 0.14 per cent. Albumin and globulin are 
always positive, as tested by the Pandy, Nonne-Apert or Noguchi meth- 
ods. There is also an increase in sugar content. In the Kyoto cases, 
the average figure was 0.0625 per cent. The cell count is only slightly 
increased (from 20 to 25) or not at all. If it is increased, lymphocytes 
seem to predominate. Lactic acid is also said to be increased, and 26 mg. 
per hundred cubic centimeters has been reported. 

Suzuki ** mentioned five types of paralysis according to the gr 
of nerves primarily affected: (1) wrist-drop type, (2) type aff 
upper part of arm, (3) peroneal type, (4) Aron-Duchenne 
affecting the thenar and hypothenar muscles and (5) plumbic 
paralysis, involving usually the abducens, opticus and oculomotorius 
rarely the trochlearis. 

Another interesting group of neurologic symptoms is that of oct 
changes. Lead amblyopia has been described by numerous ophthalmol: 
gists, although it is a decidedly rare condition as compared 
amblyopias and amauroses of other toxic substances. In lead meni: 
in infants this symptom is present just as in chronic lead poisoning 
adults, as has been observed and reported by Hirota, Yoshida, Miyashit 
Isobe and Ashikaga. A more minute description of this condition ha 
been given by Imai *? and Shimizu,** which compares fairly well 
that given by Uhthoff.*® There is papilledema, optic neuritis 


36. Suzuki, T.: Lead Poisoning (So-Called Meningitis), Orient. J. Dis. | 
8:105 (July) 1930. 

37. Imai, R.: Papilledema in Lead Poisoning, Japan J. Exper. Opht 
(July 15) 1922. 

38. Shimizu, K.: Papilledema Due to Lead Poisoning, Chuo Ganka Iho 14:33 
(May 1) 1922. 

39. Uhthoff, W.: Bleivergiftung, in Graefe-Saemisch: Handbuch der gesamt 
Augenheilkunde, ed. 2, Leipzig, W. Engelmann, 1911, vol. 11, p. 62. 
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atrophy of the optic nerve in lead meningitis in infants, just as in 
adults, while there are also cases in which no ophthalmoscopic changes 
are demonstrated. 


QUANTITATIVE AND QUALITATIVE TESTS FOR LEAD 


From the scientific and diagnostic point of view, the most important 
procedure in the study and determination of the etiology in lead menin- 
gitis in infants is the demonstration of lead in various body fluids and 
tissues. The presence and demonstration of lead in the feces and urine 
have already been mentioned. The test for lead in the cerebrospinal 
fluid has been attempted by numerous investigators with or without 
success. The Fairhall method, which precipitates copper together with 
lead, has been found to be more successful than others, as it gives char- 
acteristic crystals when tested against the normal spinal fluid to which 
0.000001 Gm. of lead acetate has been added. The most successful 


TABLE 5.—Lead in Cerebrospinal Fluid (Shikata and Taté) 


Position of Saturation Density of Amount of Lead in 
Amount, Lead, Curve, Lead, Lead, 1,000,000 
Ce. Volt Ampere Mg./L Mg. Fluid, Gm. 


Trace solace 
0.010 


method is electrolysis, in which various types of electrodes are used. In 
Japan, Shikata perfected an apparatus known as the “polarograph,” 
which records the position of the metal deposited on the electrode. This 
facilitates the quantitative estimation in very minute amounts. After 
determining the relation of the electric position of the metal (lead) and 
the saturation curve in the solution of lead acetate diluted with normal 
sodium hydroxide, Shikata and Taté undertook the determination of the 
amount of lead in the cerebrospinal fluid from cases of lead meningitis. 
These samples were taken from nine patients in the Osaka Citizens’ 
Hospital. The samples were ashed in an electric oven at a temperature 
not to exceed 500 C., and if ashing was not complete, the matter was 
incinerated by adding a small amount of nitric acid. The electrolysis 
of the alkaline solution of the fluid was conducted with an electrometer 
with a sensitivity of 1.5:10° amperes. The results of their determi- 
nation are given in table 5. 

Another interesting method is the spectroscopic analysis of the 
cerebrospinal fluid in regard to the detection of lead. This was devised 
by Kimura and Uchida at the Kyoto Imperiai University. 
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The apparatus consists of an oblong, slightly curved dark chamber, pro 
with a prism lens at each end of a spectroscope at the rear end of which is fitt 
an Illford rapid panchromatic plate. The vertical slit which is located o1 
anterior surface of this chamber is so designed that it can be shifted either t 
right or to the left by means of a small plate. There are three small openings : 
different locations, through one of which the ray of light may be made to enter th 
chamber at will. In order to concentrate the ray of light into this slit, theré 
placed a prism lens in the path of the light. The source of the light is a 110 volt 
direct current carbon arc lamp, the negative pole of which is placed horizontally, 
and the positive in a vertical position, approaching each other at an angle of 90 
degrees. On the tip of the positive pole, a small indentation is made, into which 
the material to be examined is placed. It is, of course, necessary to see that there 
is no impurity in the carbon, especially as to the presence of lead. All refract 
mediums are made of prism glass, it being necessary to eliminate ordinary glass 
from the path of the light. 

The record is made by first making a spectroscopic exposure of the positive 
pole in which a substance containing lead is embedded, the uppermost opening for 
the light being used. The second exposure is through the middle opening, with 
the carbon pole carrying the material to be tested. The last exposure is made 
through the lowermost slit, with the carbon pole used in the first exposure. In 
this way a photographic record is obtained, consisting of three exposures, the first 
and the last of which are the control spectrums showing the characteristic lines of 
lead, and the middle that of the material tested. The four lines of angstrom 
namely, 4,057.8, 3,683.5, 3,639.6 and 2,614.2, which are characteristic for lead, are 
always found in the material from the cases of chronic lead poisoning, whereas they 
are absent in other conditions. 

The cerebrospinal fluid from four cases of lead poisoning as examined by this 
method, together with that from a case (two tests) of epidemic meningitis and 
from a case of idiopathic epilepsy as controls. The amount of fluid used for 
the test varied from 12.5 to 19.5 cc. This was dried over a water bath and ashed 
in an electric oven at a temperature not to exceed 500 C. The accompanying 
reproduction of spectroscopic exposures shows the presence of lead lines, as 
explained in the legend. 


Lead is known to be bound in keratin-containing substances of the 


body, such as the hair and the nail, and is eliminated in part by this 
means. Tada *® stated that, as a rule, the axillary and pubic hair con- 
tain a much greater amount of lead than the hair of the scalp. He 
studied the lead content of the hair by first washing it with ether and 
then reducing it to ash in an electric oven. The ash is dissolved in 
nitric acid, and the amount of lead is determined iodometrically after 
precipitation as lead chromate. The ether washing usually contains a 
very small quantity of lead, which, however, is negligible for practical 
purposes. The results are given in table 6. 

Tada also conducted experiments with a nursing goat and two kids. 
Lead was fed to the mother goat, which produced chronic lead poison- 


40. Tada, K.: Lead Content of the Hair of Infants with Serous Meningitis and 
of Their Mothers, Orient. J. Dis. Infants 1:73, 1926; J. Pediat. (Tokyo), Sept. 20, 
1925, no. 304, p. 1258. 
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ing. The hair of the kids showed lead in amounts larger than that ia 
the hair of the mother. The hair of control animals showed no lead. 
The demonstration of lead in various organs is a valuable means of 
confirming the postmortem diagnosis of lead poisoning. The method 
that has been used at the Kyoto Imperial University is as follows: 


The tissue is cut into small pieces, and the bones are crushed into minute 
particles and dried over a water bath. When the tissue is dry, the sample is 
placed in an electric oven and baked, care being taken not to allow the temperature 
to exceed 500 C., as lead may be sublimated above this temperature. If the tissue 
cannot be completely ashed by this method, it may be heated with nitric acid and 
then replaced in the oven until completely ashed. The ash is dissolved in from 
10 to 15 cc. tenth-normal nitric acid. In case of bone, after dissolving in hydro- 
chloric acid, a few drops of methyl orange are added and neutralized until the rose 
color disappears with tenth-normal sodium hydroxide solution. Hydrogen sulphide 
gas is then passed through the solution for several hours and left over night. On 
the following day the mixture is centrifugated and the sediment removed. A few 


TABLE 6.—Lead Content of Hair (Tada) 








Average, Variation, 
Conditions Percentage Percentage 


TOE se CRE n.n 6 onic c's ciccectactuncnvduconceceeunes 0.2193 0.030 ~ 0.875 


DEOCIGES OE TRIO VG isd vc eccnccccccvecbevcstevtcevetseees 0.1507 0.025 — 0.306 
Lead workers 0.0454 0.015 -— 0.080 


Normal babies 0.0056 0.001 - 0.017 
Normal boys F 0.0029 0.000 - 0.010 
Normal girls 0.0077 0.001 - 0.028 
Normal men 0.0052 0.000 - 0.022 
Normal women 0.0062 0.001 - 0.018 

* The breast milk from the mothers of the babies with lead meningitis contained an 
average of 0.243 mg. of lead per liter. 





drops of sixth-normal nitric acid are then added and dissolved by heating. After 
adding 3 cc. of distilled water, the mixture is centrifugated, and the supernatant 
fluid is removed. This may be filtered through a paper... This process is repeated 
twice, and the resulting fluid is evaporated down to about 1 cc. in volume. It 
is then neutralized by means of ammonia water. The mixture is then 
acidified with acetic acid. When a few drops of half-normal potassium 
chromate solution are added to this fluid, lead is precipitated in the form 
of lead chromate. This precipitate is left over night and washed three times by 
means of centrifugation. The lead chromate precipitate thus obtained is redis- 
solved in from 4 to 10 drops of sixth-normal hydrochloric acid and the volume 
made up to 10 cc. with distilled water. One cubic centimeter of freshly prepared 
5 per cent potassium iodide and 1 cc. of starch solution are added, and after five 
minutes titrated with one-thousandth-normal sodium thiosulphate solution. The 
amount of the reagent used to neutralize the mixture is multiplied by a factor, 
0.06907, which gives the amount of lead in milligrams. The solution of sodium 
thiosulphate must be frequently renewed and its titer measured for each new solu- 
tion. The results of analyses by this method are given in table 7. 


As is evident from the table, a comparatively large amount of lead 
is found in the liver, spleen, bone and diaphragm. It has been reported 
by Putnam that lead is normally found in the liver and spleen, but the 
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CFC CFC Crr Crr FEC 





Spectrophotographs showing positive lead lines in records 1 to 5 and negative results in 


records 6 to 8. Each record consists of three separate exposures, one or two of which were 
always made from a control substance, that contained lead. The letters F and designate 
spinal fluid and control substance, respectively. Record 1 is from a patient with lead meningitis, 
while records 2 and 3 represent two determinations from another patient. Records 4 and 5 
are the determinations from two other patients. Records 6 and 7 are from a patient with 
epidemic meningitis, the determinations being on samples of fluid removed at two different 
occasions. Record 8 is from a patient with idiopathic epilepsy. (Courtesy of Professor 


K. Hirai, Nagasaki.) 
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amount is far below the ratio of 1:2 per one million. In Hirat’s patients, 
values as high as 46.4 per million were found in the bone of one patient 
and 35 per million in the liver of another. 

Sasaki *? made a few determinations of lead in the brains of infants 
dying of lead meningitis. His data are tabulated in table 8. 

Fushiki *? produced lead poisoning experimentally in dogs and rab- 
bits, and on analysis of the teeth for lead found the largest quantity 
to be 10 mg. of the metal in 100 Gm. of teeth. 


TABLE 7.—Quantities of Lead in Organs (Hirai)* 


Case 1, Case 2, Case 3, Case 4, Case 5, Case 6, Case 7, Case 8, 
5 mos., 10 mos., 10 mos., 10 mos.,, 3 mos., 16 mos., 10 mos., 12 mos., 
Organs Female Male Male Male Male Male Male Female 


Cerebrum 0.2 (300) 1.52 (130) 0.79 (56) 0.06 (60) 0.98 (72) 0.17 (53) 
0.26 (50) 0.10 (55) 

Pharynx 0.03 (29) 0.11 (34) 

Tongue 

Lungs ; sie a elars whe 0.70 (80) 0.36 (71) 

Heart 0.06 (20) a ‘ 0.03 (20) 0.17 (45) 

Diaphragm gusaves Pit bias ‘ ; a 0.84 (30) 

Spleen (iakeoa 0.35 (15) 0.24 (10) 


Liver 1.10 (88) 0.24 (16) 0.39 (42) 2.10 (60) 1.02 (33) 
0.59 (64) 


Stomach 0 (18) AS 0.07 (20) 0.07 (25) 0.12 (30) 
Intestine 0.22 (100) vee iSinks baseband 0.17 (32) 
Kidneys 0.15 (28) ax ne : Part ee 0.21 (33) 0.26 (25) 0.07 (11) 


Bone ; wil 1.30 (28) 


* In each determination, the number of milligrams of lead is followed in parentheses by 
the number of grams of the tissue used. 


TABLE 8.—Lead in Brain (Sasaki) 


Amount of Brain Amount of Lead 
Analyzed, Found, Ratio per 
Gm.* Mg. Million 


775 1,11 1.43 
850 2.32 2.73 
685 1.62 2.45 


* All these tissues were taken from brains preserved in alcohol for several years. A 
control analysis for lead in the preserving alcohol gave a negative result. 


PATHOLOGIC ANATOMY 
Comparatively little has been attempted in the study of the pathologic 


anatomy in lead meningitis. Okubo and Tanaka ** produced lead poison- 
ing in animals experimentally, and found the changes in the cerebrum 


41. Sasaki, T.: On the Lead Content of the Brain in Lead Meningitis, J. Pediat. 
(Tokyo), Sept. 20, 1925, no. 304, p. 1261. 

42. Fushiki, T.: On the Lead Content of Teeth, J. Pediat. (Tokyo), Sept. 20, 
1925, no. 304, p. 1260. 

43. Okubo, N., and Tanaka, H.: Histo-Pathological Changes in Lead Poisoning, 
J. Pediat. (Tokyo), Sept. 20, 1925, no. 304, p. 1325. 
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to be both general and local. Of the general changes, the most important 
is fatty infiltration of the cells in the outer layer, as tested by various 
fat stains. There are usually hyperemia and edema, with flattening 
of the convolutions. Of the local changes, the most important is the 


presence of hemorrhages at various places, minute and often numerous, 


found in the gray and white matter in the brain stem, in the quadri 
geminum, the pons, the medulla and the spinal cord. There is always 
slight cellular reaction around these hemorrhagic areas, and in chronic 
cases these hemorrhages are organized, as evidenced by an increase in 
glia cells and an appearance of numerous fat-infiltrated cells. When 
these are near the blood capillaries or in the meninges, there are definit 
cellular reactions. A deposit of pigment is also noted. 

The meninges are also involved in pathologic changes. Ther: 
often a thickening of the pia, and it may be adherent to the cortex 
There may also be hemorrhages into the pia and between the pia and 
the cortex. Spiller ** found a proliferation of the endothelial cells on 
the surface of the cerebral pia and of the capsules of the spinal ganglia. 

In experimental animals, there is a deposit of fat in the parenchyma 
of various organs. The Kupffer cells in the liver are loaded with fat, 
owing to phagocytosis, and greatly swollen. The liver cells also con 
tain fat droplets, which may be responsible for the enlargement of the 
organ. Similar changes are found in the heart, and there may be hemor 
rhages in the myocardium. Ulceration of the follicles, or follicu 
enteritis, is often noted in the intestines. 


COURSE, SEQUELAE AND PROGNOSIS 

The course of cases of lead poisoning is often puzzling. There are 
cases 1n which the symptoms reappear after a long lapse of time, during 
which there is an apparently complete recovery. The reason is found 
in the results obtained in the physiologic laboratory of Harvard Uni 
versity. Lead may often be deposited in the form of lead phosphate 
which remains inactive in the bones, but if acidosis or calcium deficit 
develops in the body, the lead migrates out from the bones and pr 
duces symptoms of poisoning. 

An interesting statistical study was attempted by Kawamura,* 
the department of pediatrics, the Osaka Imperial University, on 
mortality and course of lead meningitis (table 9). 


44. Spiller, W. G.: The Pathological Changes in the Nervous Systen 
Case of Lead Poisoning, J. M. Research 10:142, 1903. 

45. Kawamura, K.: On the So-Called Meningitis, Nisshin Igaku 11:107 
375, 1921; quoted by Hara, H.: Value of Lead Test Paper from the Standpoint 
Prophylaxis, Pract. & Clin. 2:1158 (Dec. 20) 1925. 
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As to sequelae of lead meningitis, Kawamura collected the data 
given in table 10, which covers only the cases with primary neurologic 
complaints; the percentage of each is deduced from the number of 
patients who trace the complaint to the attack of lead meningitis. 

These tables give important information as to the seriousness of the 
condition. Neurologic sequelae of a most formidable nature often 
result from attacks of lead meningitis. Kawamura also stated that of 
those who had paralysis of the extremities, six of sixteen (41.8 per 
cent) showed bilateral flaccid paralysis of both upper and lower extremi- 


Hospital Record Questionnaire 
' 2m ae —~_— amma. ’ oes “~—- a, 
Number of Number of 
Outcome Cases Per Cent Cases Per Cent 


Complete recovery (healthy) re 3 14.8 
Improved 11.0 
Subnormal iene 
38.3 
Discharged against advice (moribund)..... 7.6 
Unknown 28.2 


Total 


TABLE 10.—Sequelae of Lead Meningitis (Kawamura) 





Total Number Number with 
Diagnosis of Patients Meningitis Percentage 


65.4 
40.0 
64.2 
42.9 
75.0 
94.4 
44.9 
34.8 
66.7 
41.5 

3.1 


go 


Gow 


on 
ho co 


a 


Speech defect..... 

Aphonia 

NS os. | sue aioe s ene eh aoe sa ee eke has 
PIs ann ss « $26 0csvnuineswetan ed teesanee 
Deaf-mutism...... 

Hearing defect 

Spasticity 

gS rE ee eee Pe mr Per 
CRUE OBIT sia 6 6.5 Sasso ais 0k acter cacti s¥: 


eo a 
Ce OR 1D OLS 


~ 
me 


ties. The havoc of lead meningitis, then, is comparable to the terrible 
effect of poliomyelitis. 

The high mortality rate must never be forgotten. From Kawamura’s 
study it is roughly estimated that the mortality is nearly 50 per cent. 
The cases that show convulsions have an even higher mortality, as 
reported by Stewart, Berger and Blackfan. 


DIFFERENTIAL DIAGNOSIS 


For the diagnosis of the condition in a breast-fed infant of teething 
age, the important signs and symptoms are: basophilic stippling, patho- 
logic changes in the cerebrospinal fluid, increase in serum bilirubin, 
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black discoloration and deposits on the teeth, appearance of the fontanel, 
the color of the stool and demonstration of the source of lead. 

For the demonstration of the origin of lead, the sulphide reaction test 
as devised by Sano and Wakao ** is the most convenient. Hara *’ 
devised a simple test paper which is of distinct advantage in that it can 
easily be carried into the patient’s home. It consists of ordinary filter 
paper which is soaked in 1 per cent potassium iodide solution and dried. 
When this paper is covered over the material to be tested after pouring 
over it a small amount of dilute vinegar, a golden yellow color is devel- 
oped due to the formation of lead iodide. This method is sensitive to 
from 0.005 to 0.006 per cent of lead carbonate, which is sufficiently 
sensitive for home use. 

The source of lead may not necessarily be cosmetics. It may be 
the paint on various articles or toys as well as on the house fixtures. 
Sometimes the metal is ingested from the lead foil that covers certain 
makes of chocolate candies and other articles. At times, it is found 
in certain canned foods. Even in drinking water, lead was onc« 
demonstrated. 

In making the diagnosis of lead meningitis in infants, several other 
conditions must be eliminated. The more important conditions that 
deserve consideration are: (1) infantile rickets in acute or florid form, 
which is seen in young infants with spasmophilic or convulsive symp- 
toms; (2) intracranial hemorrhage, which usually accompanies a his- 
tory of abnormal labor; (3) tetanus neonatorum, which is accompanied 
by high fever and a history of infection and its atrium; (4) infantile 
beriberi (beriberi lactentis), in which there are no pathologic changes 
in the spinal fluid and no basophilic stippling of erythrocytes, though 
occasional ptosis of the eyelids and loss of the knee jerk may be found ; 
(5) epidemic encephalitis, which is rare in infants and may be endemic; 
(6) tuberculous meningitis, in which the tuberculin test is usually posi- 
tive and a decrease in spinal fluid sugar is found, and (7) specific 
purulent meningitis, which may be diagnosed by the bacteriologic obser- 
vations on the spinal fluid and an increase in polymorphonuclear 
leukocytes. 

PROPHYLAXIS AND TREATMENT 

Since the establishment of etiologic relations of lead-containing cos- 
metics to infantile lead meningitis, the laity and the profession have 
come to appreciate proper measures for the prevention of the disease. 


46. Sano, T., and Wakao, R.: On the Sulphide Reaction: An Aid to the 
Diagnosis of Lead Meningitis, J. Pediat. (Tokyo), Dec. 20, 1924, no. 295, p. 1591. 

47. Hara, H.: A Simple Test for Lead in Cosmetics, Iji Shinbun, Dec. 25, 
1925, no. 1178, p. 1473. 
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For prophylaxis the mothers are beginning to select lead-free toilet 
articles. This fact, together with great care exercised by the manu- 
facturers to produce lead-free cosmetics for commercial reasons, has 
greatly decreased the incidence of the condition in recent years. Titanium 
dioxide is now being increasingly used in the manufacture of toilet 
powders in Japan. Attention must also be paid to the numerous other 
sources of lead, and these must be eliminated from the immediate envi- 
ronment of infants and young children. 

If the breast milk is found to be the source of the poison, the infant 
may be weaned without difficulty, as the patient is usually in the teething 
period. Whole cow’s milk may be substituted after a preliminary trial 
of either dried or evaporated milk has been made. Solid food also may 
be gradually increased, the chief aim being a high calcium and low fat 
content. In case of extreme emaciation, dextrose may be given subcu- 
taneously. Many pediatricians have used nutrient enemas consisting of 
100 cc. of saline solution containing 10 per cent of a preparation in 
which there are several amino acids; the effect has been good, especially 
during the first four or five days of treatment. At the very beginning, 
lumbar punctures are often advantageous in controlling convulsions, 
insomnia or vomiting. If convulsions are frequent, a rectal retention 
enema of 2 per cent chloral hydrate or 5 per cent ethyl carbamate 
(urethan ; from 20 to 30 cc.) may be given. Magnesium sulphate has 
been used by some with good effect. 

The drug used most frequently is potassium iodide, but this must 
be employed with caution, as cases have been reported in which its use 
caused sudden loss of eyesight or other serious cerebral symptoms. 
Ammonium chloride has also been used. This too is undesirable, because 
it may be converted into urea, and the chloride ion may set up a condi- 
tion of acidosis which is unfavorable for intoxication. The alkalis are 
also contraindicated in lead poisoning. Subcutaneous or intramuscular 
injections of 5 per cent sodium hyposulphite in amounts of from 8 to 
19 cc. once daily have been tried. The most commonly used drug, 
however, is calcium lactate. In cases of manifest cardiac failure, 
camphor in oil or digifolin may be given hypodermically. 

The most convenient form of treatment also consists in giving a 
daily bath for five minutes in a tub of warm water into which 5 Gm. 
of sulphurated potash has been dissolved. The deionization bath of 


Oxley may also be tried. 


Frequently, electric treatment is employed. This consists of an appli- 
cation for thirty minutes every other day of a current of from 20 to 
40 ma. at 16 volts with the patient’s arms immersed in a vessel con- 
nected with the cathode and the legs in another vessel with the anode end. 
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Under careful supervision the deleading treatment, as advocated 
Aub and his associates, may be attempted. This is accomplished 
making the lead salts more soluble through the production of acidos 
together with the maintenance of a diet low in calcium. Alkalosis w 
also produce the excretion of lead, but to a less extent than acidosis 
Aub has found that ammonium chloride acidosis produces the greatest 
increase in the excretion of lead. The diet during this period of acidosis 
must not contain milk, eggs, green vegetables and many fruits. [1 
during the course of the deleading treatment, acute symptoms devel: 
owing to the presence of lead salts in the circulation, a diet high 
calcium must at once be instituted. The deleading treatment is carri 
out only after the acute symptoms have subsided.* 

48. The roentgenographic evidence of chronic lead poisoning in clinical 
experimental conditions has been brought forth only within the last two years. 
earliest observations were published by Vogt (Am. J. Roentgenol. 24:550 [N 
1930), followed by Park, Jackson and Kajdi (Shadows Produced by Lead in t 
X-Ray Pictures of the Growing Skeleton, Am. J. Dis. Child. 41:485 [Marcl 
1931), Caffey (Radiology 17:957 [Nov.] 1931) and several Japanese observers 
among whom were Kasahara and Hiroshima, who described for the first time 
characteristic “lead lines” in the flat bones (Jikken Iho 18:454 [Feb. 12] 1931 
A complete review of the literature and clinical and experimental observations 
the writer in joint authorship with Dr. Ernest Kraft are in press and will ap; 
in a future number of the Fortschritte auf dem Gebiete der R6ntgenstrahlen un 
the title of “R6ntgenbefunde bei Bleivergiftungen im Kindesalter.” 





News and Comment 


UNIVERSITY NEWS 


Dr. Tomas Sala Sanchez has been named professor of pediatrics and head of 
the department of pediatrics at the University of Cadiz, Spain. 


Temple University School of Medicine announces the appointment of Dr. 
Ralph M. Tyson as professor of pediatrics, Drs. William Henry Crawford, 
Edward D. Atlee and James Edward Bowman as instructors in pediatrics, Dr. 
Henry H. Perlman as demonstrator in pediatrics and Drs. Scott P. Verrei, Joseph 


Levitsky, Robert S. Heffner and Paul B. Bender as clinical assistants in pediatrics. 





Pediatric Biographies 


ANTON DU SAIX 


JOHN RUHRAH, M.D. 


BALTIMORE 


A rare pediatric item, but one to be found in both the Britis 
Museum and the Bibliotheque Nationale, is “L’esperon de disciplin: 
pour inciter les humains aux bonnes lettres’ by Anton du Saix, 
Dussaix as it is sometimes given. The author was born at Bourg-er 
Bresse in 1505, and died there in 1579. Little is known of him except 
that he was chaplain to the Duke of Savoy. 

One may surmise that he strayed from the straight and narrow pat 
for he left a little poem as follows: 


Aux Mondaines 

Qui va a’ son plaisir, 

Il va a’ sa douleur: 

S’en repent a loysir, 

Et change de couleur 

Le monde et sa valeur 

N’est pour bien repute 

Toujours un grand malheur 
’ Vient apres volupte. 


This may be freely rendered as follows: 
Who goes after pleasure, 
Arrives at sorrow: 
He repents at leisure, 
And on the morrow 
For world and its treasure 
Must trouble borrow 
Worldly things are only vain, 
After pleasure follows pain. 


His book is beautifully printed with lovely borders on all the pages 
It is long winded and wordy, a few ideas in a great mass of verbiage, 
but it is interesting as expressing the educational views, if not of tl 
time, at least of one person who lived then. It was designed to 
those having to do with the instruction of noble youths. “A spur of! 
discipline to incite human beings to good letters, stimulate doctrine, 
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animate science, invite all good works virtuous and moral, in conse- 
quence to make them coheriters of Jesus Christ.” As the author states, 
“heavily forged and rudely filed by the noble man, Brother Antoine du 
Saix, Commander of Saint Antoine of Bourg-en-Bresse.” The book 
is inscribed to the Duke of Savoy whose arms and motto it bears on 
the title page. 
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Title page of du Saix’s book. 


The second part was doubtless also printed at Bourge-en-Bresse. 
Du Saix describes this as a part 
in which is a treatise on the nourishment and instruction of infants, likewise noble 


and generous that which science may require for the origin, care and consummation 
of true nobility, extract of good manners and noble magnanimity. 
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(La secunde partie de Lesperon de discipline, en laquelle est traicte d 
nourriture et instruction des enfants, Messmement nobles et genereux, qui 
l’origine entretien, et consumation de vraye noblesse extraicte de bonnes meu 
gestes magnanimes, doivent requerir science: a ce que le sens quon quiert, si 


son temps en eulx acquius.) 


There is a subtitle for the second part on the instructions to Chi 
tian fathers to procreate, nourish and establish well their childret 
Here the author is on safe ground, for he advises the choice of a g 
virtuous, well born woman, competent to have children with like cl 
acteristics. He advises one to think three times before entering 
matrimony, and then to follow Plato’s advice and choose a young wot 
who will be at once more delectable and tractable. 

Si vous avez du conseil de Platon, 
Prenez la jeune, elle est plus delectable, 
Le jeune bois est toujours plus traictable. 


He advises mastering the woman and making her obey; also 
the man choose one of his own quality, for it is not proper that a 
sheet should not have a similar double. The one is new whet 
other is already worn out. 

Prenez la donc de vostre qualite, 

Car ce nest pas chose bien convenable, 

Quand ung bon drap na dobleure sembalable, 
Lung est tout neuv, quand laultre et ia rompu. 


There follows much other sound advice on the subject, for 
author not improperly regards a properly bred child as doing best und 
a well disciplined mother and in a well run household. 

One is liable to regard the present day craze to avoid nursing chil 
dren as new, but it rings back into antiquity, and du Saix devotes much 


space to the subject explaining why and exhorting the mothers to do 
their duty in regard to feeding them at their breasts. When it is 
impossible, he advises a wet nurse and gives directions for her choice 


Another part of the poem considers the question of raising children 
neither too delicately nor too sumptuously. Still another section deals 
with the advice that children should not drink wine. 

The poem is so diffuse and so long that it is difficult to pick ; 


lines to show its style and at the same time its substance, but the fo 
ing may be quoted. 


Dictes moy donc mes dames les femelles, 
A quoy vous sont donnees vos mammelles? 
Dieu la il faict pour presentation, 

Et seulement pour ostentation 

Que ses porties poignants y haustelettes 
Comme deux oeufs, troussees rondelettes, 
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Sans quil y art consideration, 

Mais soyent toujours en separation 
Lune de laustre, y en haine mortelle, 
Les avez vous, pour en faire fin telle? 
Et les enfler, quand on y va touchant 
A celle fin dangluer le merchant 
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A page from du Saix’s book showing the beginning of the part about infant feeding. 


Chetifs mechant pris en vostre pippee: 
Doivt seulement nature estre occupee 

Les maintenii, pour montre y pour patron, 
Du pour enfaire ung arrest au plastron 
Ergorgette y faict en excellence, 

Dont Cupido ose a courier sa lance, 

Mais vouz prenez ses coups y le tourchon; 
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Fy fy, caschez ceste eneigne y bouchon, 

Car la chascun scait vostre tricherie, 

Et combien vaust chair fraische en boscherie 
Or delaissons ces trop commun satins. 


This may be very freely rendered, preserving somewhat the rhyt 


and rhyming as given below: 


Tell me then my ladies, ye females, 

For what were your breasts given, what avails 
If God made them for exhibition 

And only for vain ostentation 

Do you carry them, pointed and high 

Like eggs, trussed up and round, and why, 
Without the least consideration 

Are they so held in separation 

One from the other—as in mortal hate— 
Do you reserve for them such fate? 

And with a touch, they swell and unaware 
You have him caught quite helpless in a snare 
So weak and naughty taken in your pride 
When nature only should be occupied 

In holding them for show—a pattern, 

A place to stop your plastron—slattern: 
And into your well made, shapely breast 
Cupid dares run his lance and lets it rest 
While you receive the blow—quite smugly— 
Oh fie, fie, hide these signs, scarce ugly, 
For each one knows as well of your deceit 
As how much is the cost of butcher’s meat. 


There are lines here and there which are striking of which the | 
lowing may serve as an example: 


Pourquoy veoyez vous bien souvent pourrir 
Tout lestomach, dune infecte tettin, 

Tant que la chair de la part intestine 
Jusque aux os le chancre mangera, 

Pensez, penzez, que Dieu les vengera 

Les innocents, ye en peine apparente 

Punir ceux, qui leurs ostent leur rente. 


(Why do you see so oft the stomach zone 
With rotted flesh from bowel to bone 

Eaten by some devouring canker 

Caused from a breast with deadly chancre 
Thank God with the innocent avenge 

And punish pain for pain with nice revenge 
Alas for those who do not raise their rent.) 
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THE CROSSWISE BINDER 


JOHN RUHRAH, M.D. 


BALTIMORE 











Mosaic in the Chiesa delle Martorana in Palermo, Sicily. 


A mosaic in the Chiesa delle Martorana in Palermo, Sicily, figures 


the Nativity, as described in the apocryphal Evangels, as taking place in 
In the upper portion of the mosaic, with the 
3aptist and 


a cave near Bethlehem. 
angels, are two male figures, presumably St. John the 
Simeon, who was not to die until he had seen the Christ. The Virgin 
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is shown holding the child in the crib or manger, by which stand a hors¢ 
and cow. St. Joseph is seen below, and, as was often the case, a subs 


quent scene is depicted showing the bathing of the child. The child 


the crib has the binder arranged crosswise, as is seen in most representa 
tions dating from the tenth to the thirteenth centuries, evidently tl 
fashion of those days. The child on the nurse’s lap could have a co! 
genital dislocation of the hip with the position in outward rotation, but 
this is doubtless mere carelessness in the draughtsman, adumbrating 
art of the beginning of the twentieth century. The photograph is 


Alinari. 





Abstracts from Current Literature 


Anatomy and Physiology 


S1cAup’s TypES AMONG THE CHILDREN OF LENINGRAD. M. B. MILLER, 
Pediatriya 14:281, 1930. 


Observations were made on the constitution of 2,515 children. Constitution is 
defined as the sum total of all the characteristics of a person at a given moment. 
According to Professor Massloff, the constitution conditions the reactive property, 
also the nature of the physiologic and pathologic processes and the appearance of 
a person. Into constitution enter hereditary properties and those that arise as a 
result of environmental influences. The first properties referred to are charac- 
teristic of the genotype; the latter, of the paratype. The blend of the two results 
in the phenotype, which is described as the sum total of all the properties and 
characteristics of a person. 

Sigaud distinguishes among the infinite variety of human constitutions, four 
pure, fundamental types : 

1. The muscular type, characterized by a harmoniously developed physique, 
broad shoulders, wide chest and, in general, high muscular development. 

2. The digestive type, characterized by predominant development of the 
digestive system and height below average. The torso is long, the legs are short, 
the abdomen is pronounced, being covered with generous layers of fat, the neck is 
short, and the lower part of the face is predominant, owing to a considerable 
development of the jaws. 

3. The respiratory type, with height above the average, with relatively short 
torso, long upper and lower extremities and long chest, and with the nose very 
pronounced. 

4. The cerebral type, in which the skull is particularly well developed and the 
entire head has a pearlike shape. The forehead is prominent; the torso, of average 
length; the wrists and feet, small. 

The objects of the investigation recorded by Miller were to investigate the 
children of Leningrad from the point of view of Sigaud’s typology, and to 
investigate the evolution of the child’s growth. The following problems were 
confronted : 

1. To distinguish the pure and the mixed types of Sigaud in the children of 
Leningrad between the ages of 3 and 16 years. 

2. To determine the frequency of those types in boys as well as in girls. 

3. To determine whether the evolution of growth is similar for all types or 
whether each type develops according to its own characteristics. 

The investigation yielded the following results : 

1. Among the boys, the percentage of pure types was 38.5 per cent; among the 
girls, 35.9 per cent. 

2. Sex has no noticeable influence on the purity of types among children. 

3. The percentage of pure types increases with age. 

4. As compared with the results obtained by other authors, the muscular type 
was found to a lesser extent, the cerebral type to a greater extent; the percentages 
found for respiratory and digestive types compare closely with those determined 
by other investigators. 

5. The evolution of growth is distinct for each separate type and is reflected 
in the vertical and horizontal measurements of the body. 

YAMPOLSKY, Atlanta, Ga. 
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Pathology, Bacteriology and Biochemistry 


EFFECT OF Four AMEBICIDAL DRUGS ON THE TISSUES OF THE DIGESTIVE TRACT 
GROWN IN Vitro. M. J. Hacuse, Am. J. Trop. Med. 12:149 (March) 1932 


The author carried out experiments on the intestines of 8 day old chick 
embryos with solutions of emetine, chiniofon, N. N. R., heptyl-resorcinol and 
de Rivas solution (equal parts of glycerin and 30 per cent magnesium sulphate) of 
different strengths to determine the effect of each of these drugs on the living cells 
of the intestine of the chick embryo. He found that heptyl-resorcinol diluted 
1: 1,000 with Locke-Lewis solution killed tissue cultures at once in situ. Emetine 
hydrochloride and chiniofon in the same dilution killed the cells more slowly, 
requiring twenty-four hours or more. The de Rivas solution in the same dilution 
was not very toxic. 

Heptyl-resorcinol in the dilution 1: 10,000 killed the cells farthest away from 
the explant. Emetine hydrochloride in the same dilution killed the cells after 
forty-eight hours. Chiniofon in this dilution only slightly retarded growth, and 
de Rivas solution in the dilution 1: 10,000 did not affect the tissue cultures. Heptyl- 
resorcinol and chiniofon in the dilution 1: 50,000 injured only a few of the outer 
fibroblasts and de Rivas solution in the samé dilution had no effect on the tissu 
culture cells. 

Emetine hydrochloride in dilutions 1: 50,000 and 1: 100,000 was still toxic 


and destroyed the cells after forty-eight hours. Burrez, Augusta, Ga. 


THE EXPERIMENTAL PRODUCTION OF GLOMERULONEPHRITIS IN THE RABBIT. 
Henry F. HeEtmuorz, Arch. Path. 13:592 (April) 1932. 


The results reported in detail in this study were obtained in a series of rabbits 
receiving, at monthly intervals, three increasing doses of green-producing strepto- 
cocci isolated from patients with subacute bacterial endocarditis. Four of the 
seven rabbits received the first injection subcutaneously. The other doses were 
given intravenously. Two of the four animals died early in the experiment, but 
of the remaining five animals examined after periods of from 165 to 328 days 
four showed glomerular changes different from those occurring spontaneously in 
the rabbit. The lesions consisted of hyaline degeneration on the glomeruli and 
proliferative changes, with adhesions between glomerulus and capsule. In one 
animal the glomeruli of the kidney removed before the beginning of the injections 
were normal. In the course of the experiment, a portion of the remaining kidney 
was removed; 50 per cent of the glomeruli were involved at the time, and at the 
later stage 95 per cent were involved. Certainly in this case there was evidence 
of progression, and it seems probable that the changes described in all cases are 
the result of the repeated bacterial injections. 

The article is illustrated with eleven photomicrographs of histologic sections 


LEsLi£, Evanston, III. 


PASSAGE OF POLIOMYELITIS VIRUS THROUGH THE INTESTINAL TRACT. PAu! 
F, CLrarK, Davip J. Rosperts and WiitiAm S. PREsTON, Jr., J. Prev. Med 
6:47 (Jan.) 1932. 


Clark, Roberts and Preston failed to produce poliomyelitis in monkeys of the 
species Macacus cynomolgus by the oral administration of large quantities of 
virus or by the injection of 10 cc. of virus into a loop of the small intestine. 

Infective quantities of virus were demonstrated in the feces (from 1.5 to 
3.5 Gm.) from monkeys that had been infected in the following ways: 1. The 
fecal concentrate from two monkeys that had been inoculated with 10 cc. of active 
brain cord suspension in a loop of the small intestine was injected into two other 
monkeys, in both of which poliomyelitis developed. 2. Similarly, infection resulted 
from the feces of monkeys that had been fed active brain cord suspensions or 
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filtrates for a period of several days. Two experiments of the latter type were 
carried out. In the first, two animals were fed, and fecal concentrate from these 
was injected into two monkeys, in both of which poliomyelitis developed. The second 
experiment was similar, but with a negative result. 3. Two monkeys were fed 
large doses of active filtrates for one day. Fecal concentrate from them was 
injected into two other monkeys. One of the latter came down with typical 
poliomyelitis, while the other did not. The animal giving the negative result had 
been used previously, although without ensuing symptoms. 4. Typical poliomyelitis 
developed in two monkeys inoculated with the dialyzed concentrate of the feces 
of two other monkeys that had been fed, for one day, with doses of virus concen- 
trated by distillation in vacuo and subsequent dialysis. 

Attempts to demonstrate the virus in the feces of animals suffering from the 
disease proved futile. TuRNER, Chicago. 


FLUORESCENCE OF PIGMENTS OF THE UROBILIN GROUP: DETERMINATION OF 
THEIR SPECTRA OF FLUORESCENCE. C. DHERE and J. RocHE, Bull. Soc. 
chim. biol. 13:987 (Nov.) 1931. 


The pigments of the urobilin group in alcoholic solution with addition of zinc 
or mercury were illuminated by ultraviolet light. The fluorescent spectra obtained 
were characteristic of each pigment and furnish a useful method of study and 


identification. Tics | Abtnese Ca 


Nutrition 


THE RELATIVE ANTINEURITIC (VITAMINE “B’”) POTENCY OF CERTAIN MILK 
DERIVATIVES. G. C. SuppPLEE, O. J. KAHLENBERG, G. E. FLANIGAN and 
O. D. Dow, J. Dairy Sc. 14:447 (Sept.) 1931. 


Various investigations have indicated a relatively low vitamin B content of 
milk. This may be the factor causing retarded growth in rats when limited 
amounts are fed as the sole source of the vitamin. The present study describes an 
experiment to determine the antineuritic potency of the water-soluble milk vitamin 
concentrate. The data presented show an antineuritic potency substantially 25 
per cent of that of rice polishings in the vitamin B assay of a water-soluble milk 
vitamin concentrate from which fat, casein, albumin and a substantial portion 
of the milk sugar had been removed. Desiccated whey solids were from 10 to 
12 per cent below the rice polishings in antineuritic potency. 


CHAMPION, Cleveland. 


Tue CiinicAL Use or Viosterot. H. G. Poncuer, J. Michigan M. Soc. 30: 
258 (April) 1931. 


Poncher gives the results of observations on the use of viosterol, cod liver oil 
and no antirachitic agent in three groups of infants followed during the first five 
to eight months of life. His results lead him to conclude: first, that although 
the dose varies with the infant, 10 drops daily is the minimum dose of viosterol 
for prophylactic use if begun during the first month; second, that in severe rickets 
40 drops daily might be needed; third, that infants may be fed twenty to fifty 
times the prophylactic dose for months without signs of intoxication. 


SmituH, Ann Arbor, Mich. 
THE Foop DisorpERS OF INFANCY. Lewis THATCHER, Tr. Med.-Chir. Soc. 
Edinburgh, p. 177, 1930-1931; in Edinburgh M. J., November, 1931. 


When food disorders occur, it means that breast feeding has been limited to 
little or none; weaning has been abrupt, or the food used after sudden weaning was 
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too strong, the infant not being given a chance to accustom itself to a foreign m1 
This, of course, is more frequent in the subnormal, feeble baby. The disturbir 
element in the foreign milk is not the protein, even if it is given in moderat 
excess. 

Fat should be suspected if given in high concentration, but feeding low in 
can be used for a considerable period, during which time the child builds uy 
tolerance for fat. 

When sugar is a disturbing element, Thatcher believes it is apt to be from the 
added sugar in the formula. Manufactured lactose he thinks is more easil 
fermented and injurious than the sugar naturally in the milk. He prefers cai 
sugar or dextromaltose. It is hard to prove that the excess of mineral salt 
cow’s milk is injurious, especially if the milk is boiled so as to change some 
the salts to insoluble forms. The rapid doubling in the weight of animals, such 
the rabbit and puppy in five and nine days on a diet high in solids, the calf 
a diet high in protein and salts, the guinea-pig on a diet high in solids and fat a1 
the dolphin on milk that is half fat, shows that milks cannot be judged by thé 
composition and physical properties alone. They must be suitable for 
individual species. There are histologic differences, so that it is impossible 
“humanize” cow’s milk for use in human babies. 

Food disorder may be preceded by bad habits such as air-swallowing, rumii 
tion and habitual vomiting, and in special clinical types by irritation from protei1 
curds, fat or sugar. The next stage of dyspepsia may occur from food alone 
from parenteral infection. 

When dyspepsia becomes protracted, the powers of utilizing food are lessened, 
and there is progressive starvation of tissues and loss of water. These unite t 
produce wasting, and the infant is in the stage of athrepsia. The infant still needs 
treatment for the dyspepsia, but must be protected from protein starvation a 
progressive dehydration, the latter by administration of parenteral fluids. Thatcher 
uses intraperitoneal isotonic dextrose solution, as well as gum saline solution and 
transfusion. Metabolism may be improved by the administration of insulin 
thyroid extract, or enriched by inhalations of oxygen. 

Acute dehydration or intoxication is a state of shock into which the infan 
may pass suddenly at any time. This necessitates treatment by the measures met 
tioned as well as intramuscular injection of pituitary or camphor. 

Thatcher uses much acid milk which is fed undiluted, as such an infant 
been grossly underfed, and it is found that more sugar and fat can be giver 
without intolerance. He employs separated milk as the most useful basic food 


NEFF, Kansas City, Mo. 


A Stupy oF BLoop CALCIUM IN THE CHILDREN OF MONTEVIDEO. MIGu! 
JAUREGUY arid WASHINGTON AyALa, Arch. de pediat. d. Uruguay 2:2 
(June) 1931. 


The average blood calcium in sick children was about 9.17 mg., and in healt 
children about 10.8 mg. There was considerable variation among the sick childrer 
Age did not seem to be an influencing factor. Hypocalcemia was found in sot 
cases of enterocolitis, anemia, rickets and tetany. No hypocalcemia was observed 


in infantile tuberculosis. . es 
ScHLUTz, Chicago 


BELCHING AND VomiTING. A. PEIPER, Jahrb. f. Kinderh. 133:301 (Nov.) 1931 


A powerful contraction of the diaphragm usually accompanies belching a1 
always accompanies vomiting. Before and after the contraction the respirator 


rhythm often changes. Cravsen, Rochester. N. 3 
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FASTING HYPOGLYCEMIA IN THE INFANT. HERBERT SCHONFELD,. Jahrb. f. 
Kinderh. 133:331 (Nov.) 1931. 
Tests for dextrose tolerance in the normal infant, if repeated after a fast of 
five hours, usually show a higher rise. After sixteen hours, hypoglycemia occurs, 
which is not explained by an increased secretion of insulin, to judge from the 


Staub-Traugott effect. Cisoent. Bethe a8 


THE ROLE OF THE HEMATO-ENCEPHALIC BARRIER IN THE PATHOGENESIS OF 
THE NEUROTOXIC SYNDROME IN ACUTE NUTRITIONAL DISTURBANCES 
(CALCIUM AND Porassium). S. J. SCHAFERSTEIN, Jahrb. f. Kinderh. 133: 
362 ( Nov.) 1931. 

No difference exists in the partition of calcium between the blood and the 
cerebrospinal fluid in toxic and nontoxic disturbances. Potassium is relatively 
increased in the cerebrospinal fluid in toxic disorders. 


CLAUSEN, Rochester, N. Y. 


Test OF GAsTRIC FUNCTION IN CHILDREN BY MEANS OF THE FRACTIONAL 
METHOD. RUDOLF SPERLING and ELISABETH JUNGBLUTH, Jahrb. f. Kinderh. 
134:29 (Dec.) 1931. 

Using a test fluid of caffeine, 0.15 Gm. in 200 cc. of water according to the 
method of Katsch and Kalk (Arch. f. Verdauungskr. 32:201, 1924), the authors 
studied thirty-two children aged from 7 to 12 years and found a more rapid 
emptying time and slower rise in acidity than is true of adults. In the asthenic 
type the curves were flatter. By this method the emptying time was discovered 
to be far different from that indicated by fluoroscopy. 


CLAUSEN, Rochester, N. Y. 


PERIODIC VOMITING AND ACETONURIA IN CHILDHOOD. WALTER BLOCK, 
Kinderarztl. Praxis 2:337 (Aug.) 1931. 

Acetonuria is always the result and never the cause of periodic vomiting. The 
etiology depends on a neuropathic constitution with infection, emotional excite- 
ment or dietetic indiscretion as the exciting cause. The treatment consists of the 
administration of sugar, especially in the form of a 5 per cent dextrose solution 


intravenously. HUvUENEKENS, Minneapolis. 


GASTRIC SECRETION IN A HEALTHY INFANT. OTTILIE BuppeE, Kinderarztl. 
Praxis 2:367 (Aug.) 1931. 
This is an excellent review of gastric physiology. 
HUENEKENS, Minneapolis. 


IRRADIATED FRESH MILK AND VIOSTEROL IN THE TREATMENT OF RICKETS. 
H. Rav and A. GruBeER, Miinchen. med. Wchnschr. 78:274 (Feb. 13) 1931. 
Irradiated fresh whole milk was given to twenty children with rickets. The 

curative effect was definite but slow in the severe cases. The curative action of 

viosterol was more rapid in such cases. Smampy, Mount Vernon, N. Y. 


THE DETERMINATION OF THE BIOLOGIC VALUE OF VITAMIN D. F. Ho tztz, F. 
Laguer, H. KreitmMarr and T. Mott, Miinchen. med. Wchnschr. 78: 1688 


(Oct. 2) 1931. 


The authors have been working for several years to standardize the prepara- 
tions of vitamin D. First, they determined the antirachitic unit, the minimal 
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daily amount of the substance which will prevent the development of rickets 

a rat receiving a rachitogenic diet. The second unit determined was the calcifica 
tion unit. This unit is the minimal daily amount of the substance, which, whi 
fed to mice under suitable experimental conditions, results in a loss of weight 
death. Most of the mice that lost 2.5 Gm. in twelve days showed calcium deposit 
in the kidneys. From these two units the therapeutic index is derived. The rati 
of the antirachitic unit to the calcification unit is the therapeutic index. The 
smaller the index the more desirable is the product therapeutically. 


3RAHDY, Mount Vernon, N. Y. 
THE SUPRARENAL MEDULLA IN VITAMIN B Dericrency. Z. A. SATWORNI 
KAJA and W. S. Simnitzky, Virchows Arch. f. path. Anat. 276:342, 1930. 


Forty-one pigeons were fed exclusively on a diet of polished rice. They were 
killed at varying intervals and the suprarenal glands compared with thos« 
twelve controls. Vitamin B deficiency caused increased activity of the suprarenal 
medulla, recognized morphologically by diminution of the chromaffin and phe 
chrome granules and by vacuolization of the chromaffin cells. The animals on tl 
deficient diet showed a diminished capacity of the cells and tissues to assimilat 
carbohydrate. Injection of insulin diminished the hyperglycemia and reduced t 
activity of the suprarenal medulla. From the results in these experiments t 
inference is drawn that the suprarenal medulla is an important factor in carl 


hydrate metabolism. : i d 
: SAPHIR, New York. [ArcH. PATH. ] 


ARTERIAL CHANGES DUE TO IRRADIATED STEROL. ALICE SCHIFF, Virch 
Arch. f. path. Anat. 278:62, 1930. 


Irradiated oil was administered to cats and rabbits in daily doses of fro 
0.8 to 4 mg. for periods varying from a few days to four months. Larger dos« 
over a prolonged time caused progressive cachexia and wasting. The arterial 
changes, which involved primarily the media, were most marked in the aorta 
The carotid arteries were more frequently damaged than the iliac. In the « 
the arteries of the heart and lung were involved more often than those of 
kidney; in the rabbit, the renal arteries were more susceptible. The earlies 
change noted was swelling of the ground substance of the media. This was 
lowed by irregularity in the course of the elastic fibrils, granular degeneration 
the ground substance, rupture of the collagen fibers, deposition of calcium 
histiocytic proliferation. The process may involve the circumference of the vess 
or may be limited to localized patches. Slight intimal proliferation and moderate 
cellular infiltration of the adventitia were occasionally seen. The lesions do 
regress or heal spontaneously following cessation of administration of the 


ScHULTz, Chicago. [ARcH. PATH. ] 


EARLY STAGES IN THE CHANGES CAUSED BY IRRADIATED ERGOSTEROL. 
Laas, Virchows Arch. f. path. Anat. 278:346, 1930. 


In Laas’ experiments, rabbits were given a single dose of 30 mg. of irradiaté 
ergosterol. This dose uniformly caused the death of the animals on the sixt 
or seventh day after administration, whether the drug was given by mouth or intr 
venously. Full grown rabbits were used. The animals were killed at varyi 
intervals of from twelve hours to six or seven days after administration. Calcif 
tion of the media of the arteries, which is a change uniformly caused by irradiat 
ergosterol, begins in the elastic fibrils. No alterations in the elastic fibrils p1 
ceding the deposition of calcium could be detected. When larger doses of 300 1 
were used, the localized necrosis of the media of the aorta became diffuse. 
cification of the various internal organs may be preceded by degeneration 
necrosis of tissues and is therefore not entirely the result of calcium metastasi 


ScHUuLTz, Chicago. [ArcH. PATH. ] 
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STUDIES IN STARVATION Acriposis. K. SAKkat, J. Pediat. (Tokyo), No. 380, 
p. 111, Jan. 20, 1932. 


The author studied the effect of injection of various fluids in experimental 
starvation acidosis in rabbits and found that both dextrose’ solution and Ringer’s 
solution cause a decrease in plasma carbonate of from about 8 to 10 per cent 
by volume. The opposite result is produced by the injection of sodium bicarbonate. 
The younger the animal the greater is the requirement of sodium bicarbonate 
per unit of body weight in order to prevent the acidosis due to continuous starva- 
tion. The reaction of the urine of animals that received dextrose solution or 
Ringer’s solution remained acid, while it remained alkaline throughout in those 
that were treated with sodium bicarbonate. Dextrose solution has a more pro- , 
longed nutritional value by the parenteral route than does Ringer’s solution or 
sodium bicarbonate solution. In case of excessive use of sodium bicarbonate death 
will result owing to alkalosis. In experiments on recovery in continuous starva- 
tion, the amount of plasma carbonate was found to increase gradually up to the 
fourth or fifth day when there was an increase of from 20 to 30 per cent by 
volume, the value far exceeding that found before the beginning of experiments. 
Thus a dietary treatment in starvation acidosis is an effective means of reestablish- 
ing acid-base equilibrium. Kato, Chicago. 


Diseases of the New-Born 


INTRACRANIAL BirtTH INJuRIES. C. F. McCuintic, J. Michigan M. Soc. 30:285 
(April) 1931. 


This is a thoroughly satisfactory review of intracranial birth injuries, devoted 
to the pathologic changes and factors that produce them, the early and late signs, 
the possible results and the treatment. The author mentions the important work 


of Bagley on the serious results of injecting a young animal’s own blood into 
its cerebrospinal spaces experimentally. He strongly advises early lumbar puncture 
in suspicious cases, both as a diagnostic and as a therapeutic measure. In external 
hydrocephalus subtemporal decompression is advised; in internal forms the use 
of a drainage tube through the posterior cortex from the posterior horn of the 
lateral ventricle into the subaponeurotic space is preferred. McClintic describes 
an operation, carried on successfully in animals, for internal hydrocephalus from 
a block behind the third ventricle. It consists of bisecting the cerebellum above 
and forming a gutter from the third to the fourth ventricle. As a treatment for 
spastic and epileptic sequelae of birth hemorrhage the author is using removal of 
the superior cervical sympathetic ganglions of both sides, with injections of 
alcohol into the periarterial sheaths. The good results of this procedure in a 
series of eight cases are ascribed to increased cortical blood flow due to-a lessened 
spasticity of the cerebral arteries. Surrs, Ann Arbor, Mich. 


TORTICOLLIS IN THE NEW-Born. CASTELFORT LUGONES and CARLOS CARRENO, 
Arch. argent. de pediat. 2:707 (Dec.) 1931. 


Obstetric trauma with subsequent hematoma is one of the less frequent causes 
of torticollis in the new-born. A much more common cause is myositis fibrosa, 
which appears in the form of an indurated nucleus in the muscle without the 
formation of any hematoma. The progressive development of this lesion is 
responsible for the development of torticollis. ; 

— P . Scuiutz, Chicago. 


PARALYSIS OF THE PERONEUS IN THE NEw-Born. L. MICHAELIs, Beitr. z. 
klin. Chir. 152:629, 1931. 


Two infants, one 8 weeks and one 8 months of age, were brought into the 
hospital because of clubfoot. Both were found to have paralysis of the peroneus. 
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In the older infant, poliomyelitis could not be ruled out, and in the younger 
the problem of whether or not the condition was due to trauma during deli 


arose. 
ae RuBINn, Boston 


PROTOZOON-LIKE INCLUSIONS IN AN INFANT. A. JACUBOWICZ, Virchows Ar 
f. path. Anat. 276:290, 1930. 


In an infant, who died six days after birth, with the symptoms and clinical 
diagnosis of congenital syphilis, protozoon-like bodies were found in the epithelial 
cells of the kidney, liver, pancreas and lungs, and in mesenchymal cells of the 
umbilicus and of the walls of the bronchi. The changes in the tissues were like 
those of congenital syphilis, but the Wassermann reaction was negative, and s| 
chetes could not be demonstrated in the tissue. In spite of the histologic similarit 
to syphilis, the author believes that the changes may not have been due to syphilis, 
but that the protozoon-like bodies were the cause of a disease hitherto unkn 


Sapuir, New York. [ArcH. PATH 


STILLBIRTHS AND EARLY MORTALITY OF SUCKLINGS, THE CAUSES AND 
PREVENTION. R. KEBLER and A. Lause, Ztschr. f. Geburtsh. u. Gy: 
98:425, 1930. 


The author first discusses the reasons for the remarkable decrease in the 
mortality of sucklings, observed in Germany, since 1900 (from 20.7 per cent to 
9.7 per cent of the babies born alive). While the mortality of the babies during 
the later months has decreased remarkably, the mortality during the first months 
has not decreased materially. The most important cause is the high mortality 
during the first few days after birth, which is the result of defective vitality 
of direct damage received during labor, This is caused by immature offspri 
(75 per cent of all cases — Rott), particularly because they are subject to intra 
cranial hemorrhages. 

The author investigated the material of the Kieler Frauen clinic from 
point of view. In 5,830 births, during the years 1923 to 1928, 395 children 
stillborn or died during the first seven days of life (6.75 per cent). Two third 
of the infants were premature. The causes of deaths are discussed in some tal 

Therefore, remarkable improvement of the mortality of sucklings cannot 
expected by bettering the care of babies. The most important propositio1 
the prevention of premature births by prenatal care. 


ADAIR and SIEDENTOPF, Chicago 


Acute Infections 


CONVALESCENT SERUM THERAPY IN PREPARALYTIC POLIOMYELITIS. S 
KRAMER, W. L. Aycock, CHARLES I. SOLOMON and C. L. THENEBE, 
England J. Med. 206:432 (March 3) 1932. 


A study of eighty-two cases in the preparalytic stage, occurring in Brookly1 
N. Y., and Hartford, Conn., during the summer of 1931, in approximately half 
which human convalescent serum was given by the intravenous and intraspinal 
routes is reported. This work was supported by the Harvard Infantile Paralysis 
Commission. 

On the patient’s admission to the hospital a careful history was taken, and 
cases were studied if the duration of illness was longer than three days or if 
evidence of paralysis was present. The final step in diagnosis consisted ii 
examination of the spinal fluid. The treated patients were given convales 
serum immediately; 60 cc. was given intravenously at the first sitting and 40 « 
intraspinally in two sittings, from eight to twelve hours apart. A second exam- 
ination of the muscles was made by the attending orthopedic surgeon within 





608 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


twenty-four to forty-eight hours and again before discharge, from two to three 
weeks later. Finally, a complete examination of the muscles by a specially trained 
worker was made in all patients at the completion of the study. 

Of the eighty-two cases of poliomyelitis, paralysis developed in 42, or 51 per 
cent, the number of patients from the two cities being divided about equally. Two 
deaths from respiratory paralysis occurred in treated patients, one in each city. 
The average paralysis rate in the treated group in Brooklyn was 1.4 and in the 
untreated group, 8.1. In Hartford, however, the relative figures were reversed, 
being 20.4 in the treated and 4.3 in the untreated, the results apparently being 
influenced by five cases in which the patients were badly paralyzed in the Hart- 
ford treated group, as they accounted for 92 per cent of the total paralysis in the 
Hartford treated group. 

The authors, who have reported in all over eight hundred cases in which 
treatment with convalescent serum was given, feel that “while no conclusion can 
be drawn as to the efficacy of convalescent serum, the outcome of this study 


justifies its continuation on a large scale.” . 
J . GENGENBACH, Denver. 


EARLY DIAGNOSIS OF WHOOPING COUGH BY THE COUGH-DROPLET METHOD. 
A. D. GARDNER and P. H. Lestie, Lancet 1:9 (Jan. 2) 1932. 


The average annual death rates per million living persons, under the age of 
15, from 1920 to 1929 were: for whooping cough, 456; for measles, 440; for 
diphtheria, 322, and for scarlet fever, 79. 

There is no longer any doubt that the bacillus of Bordet and Gengou (Hemo- 
philus pertussis) is the true and sole cause of whooping cough. 

The Danish modification of the original Bordet-Gengou medium was used, 
and 107 tests were done on 82 persons. In 47 cases, the results were positive in 
75 per cent in the first week (catarrhal phase), and in 67 per cent in the second 
week (spasmodic phase). 

The advantages of the test are: (1) It is at its best at the beginning of illness; 
(2) it is not painful, and (3) when the results are positive, it gives complete cer- 
tainty. The disadvantages are: (1) it takes three days; (2) single tests fail in 
about 25 per cent of cases; (3) the culture medium deteriorates rather quickly, and 
(4) a horse and a refrigerator are necessary for work done on a large scale. 

The authors favor using antigenically efficient cultures in the manufacture of 


vaccines. z i 
LANGMANN, New York. 


ACUTE RHEUMATISM AND THE SEDIMENTATION RATE. WILFRED W. PAYNE, 
Lancet 1:74 (Jan. 9) 1932. 


The sedimentation rate of the red blood corpuscles varies with the health of 
the subject. It is no more specific of any disease than is a raised temperature, 
and, like variations in temperature, it can indicate both the presence of disease 
and the progress of an illness. 

The technic of the test is explained. Only 0.4 cc. of blood is required. 

The two most important factors are the number of red cells and the protein 
content of the plasma. Broadly speaking, anything that allows the red cells tc 
lose their electric charge will allow them to agglutinate. The plasma fibrinogen 
and to a lesser extent the plasma globulin are both proteins that tend to allow 
the red cells to discharge their electricity, but the plasma albumin acts in an 
opposite manner. An increase in the fibrinogen or a decrease in the albumin- 
globulin ratio will therefore tend to increase the sedimentation rate, and one or 
both of these changes are usually found in practice when the sedimentation rate is 
increased. 

Eight cases are cited showing almost every variation in the sedimentation 
rate. The author concludes that this test gives a reliable numerical index to the 
progress of the disease, good or bad, and thus enables a more certain valuation to 


be made of the efficacy of any line of treatment. é 
ve made of the e , , ‘ LANGMANN, New York. 
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ERYTHROCYTE SEDIMENTATION RATE IN RHEUMATIC FEVER. FRANCIS 
Lancet 1:75 (Jan. 9) 1932, 


A study of the erythrocyte sedimentation rate in seventy-five rheun 
children showed that when the clinical picture is that of juvenile rheumatisn 
an active phase, the blood sedimentation rate is definitely raised; when it is 
of quiescent rheumatism or rheumatic heart disease unassociated with cli 
signs of activity, the rate approaches normal limits. The author feels that furt! 
and detailed examination may show that the erythrocyte sedimentation rate 


real value in the diagnosis of now doubtful cases. r —_ 
sy 8 w doubtful cases LANGMANN, New York 


A New CONCEPTION OF THE PATHOLOGY oF Parotitis. A. PHILIBERT, Prog 
méd., Jan. 23, 1932, p. 145. 


The author reviews and discusses his ideas of the pathology of parotitis, 
published in 1926. He believes that the infection resulting in parotitis is caused 
by a neurotropic virus comparable to that in rabies, in that it has a selective a 
on the nervous centers. The point of entry is unknown. Its action is 
meninges and surrounding structures. It is not particularly virulent, so 
its action is usually transitory; however, it may cause a destruction of nerve « 
and a resulting paralysis of the nervous centers. It is eliminated by the salivar 


] 


glands, and may therefore set up a reaction in them. It is also eliminated 
the pancreas, and has a secondary effect on the testicles and kidneys. It s! 
be remembered, therefore, that the original infection is caused by a virus 
affects the nervous system, and that the parotitis, pancreatitis and _ testi 


involvement are only secondary manifestations. . ~~: 
. ° ’ SANFORD, Chicag 


A CAseE oF ACUTE CEREBRAL TREMOR OBSERVED DURING THE COURSI 
VARICELLA. L. Creppi, Clin. pediat. 13:965 (Dec.) 1931. 


The author reports a case of acute cerebral tremor in a child of 13 mont 
observed during the prodromal stage of varicella. He relates in detail the cl 
manifestations, explains the presumed anatomicopathologic observations, 
further discusses the various nervous complications of varicella with spe 


emphasis on those manifested in his case. Srcnwonettt. New Oriea: 


> 


ROENTGEN TREATMENT OF WuHoopPING CouGH. A. FRATICELLI, Radiol 
16:1100 (Nov.) 1929. 


Fraticelli describes forty-two cases of whooping cough in which treatm«e 
with roentgen rays was given. The treatment was of unquestioned value, 
it may even be said to be the only treatment of this disease which brings about 
rapid and distinct change and often complete recovery in a few days. The 
symptom to yield is the vomiting. The night after the first radiation the 
sleeps well. The attacks of coughing become shorter and less intense 
twenty-four hours. The results are much better if the treatment is given wit! 
the first few days of the illness. The least satisfactory results were obtained 
a group of patients who were not treated until after twenty days from the beg 
ning of the illness. But even if the patient is not sent to the roentgenologist 
some time after the disease begins, the roentgen treatment should be tried, 
helps the vomiting and restlessness and decreases the number and severity of 
attacks. Not one of the author’s patients had complications, but he does 
think that this fact justifies the claim that roentgen treatment will always prever 
complications of pertussis. As far as possible the technic should be adapt: 
the individual case, the age and general condition of the patient and his phys 
development, particularly the circumference of the chest and the percentag: 
depth dose that can be made to act on the lungs and anterior mediastinum, | 
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taken into account. For children of normal development between 4 and 7 years 
of age, and this is the age at which whooping cough most frequently occurs, he 
found that the dose of 135 R. was enough, but if illness had lasted more than 
twenty days the percentage depth dose must be increased. However, some of 
the patients who were given a smaller dose at the beginning than they should 
have been given developed a remarkable resistance to rays on later treatments even 
with large doses. So the proper dosage should be used in the beginning. In 
most of the patients treated early in the disease two applications were sufficient. In 
some three were given. STULIK, Chicago. 


THE PROBLEM OF IMMUNITY IN DIPHTHERIA. J. SreGL, Arch. f. Hyg. 106:32, 
1931. 


The author stated that the problem of immunity in diphtheria is complex. 
Antitoxin is only a part of the mechanism of defense of the body against this 
disease, and it is not absolutely essential for protection. This is shown by the 
facts that there are persons without demonstrable antitoxin who cannot be infected 
with diphtheria bacilli, and other persons in whom diphtheria may heal spon- 
taneously without the formation of demonstrable amounts of antitoxin. 

Variations in the degree of protection against diphtheria by natural antitoxin 
may occur in the same person at different times. Natural antitoxin may be 
decreased by such factors as intercurrent disease, irradiation with a quartz lamp 
and probably others. 

The author is of the opinion that in the absence of clinical diphtheria produced 
by infection with the diphtheria bacillus, the infection may either stimulate an 
increase in antitoxin or have no influence on the antitoxin-producing power of 
the body. In the latter case, absorption of toxin may cause the complete dis- 
appearance of preexisting antitoxin. In such instances, after repeated infections 


clinical evidences of diphtheria may develop. . rv 
. I ay develoy GLASER, Rochester, N. Y. 


MyYoOcARDIAL DEGENERATION FOLLOWING PRIMARY VULVOVAGINAL DIPH- 
THERIA. P. von Kutss, Arch. f. Kinderh. 94:289 (Oct. 23) 1931. 


The history of diphtherial vulvovaginitis is reviewed. This disease comprises 
about 0.7 per cent of all cases of diphtheria, and may be either primary or sec- 
ondary. In the case reported, a gray-brown vaginal discharge had been noted for 
two weeks before the condition was recognized and antitoxin given. The local 
condition cleared up, but a week later when the child was allowed to be up, she 
suddenly became prostrated. There was marked cyanosis. The pulse was irregular 
and weak; tachycardia alternated with marked bradycardia. Autopsy showed a 
dilated heart with degeneration of the myocardium. The author points out that 
diphtheria of the vagina is far from being benign, and requires the same prompt 
administration of serum, with repeated doses if necessary, as does faucial diphtheria. 


LeEs.i£, Evanston, II]. 


CARRIERS AND RETURN CASES OF SCARLET FEVER. W. RICHTER and H. 
Srevers, Miinchen. med. Wchnschr. 78:1295 (July 31) 1931. 


The authors made an extensive study over a period of two years of the value 
of basing the discharge from the hospital of patients with scarlet fever on an 
isolation period of six weeks and on the absence of hemolytic streptococci in three 
cultures from the nose and throat. A small number of children with positive 
cultures were released at the insistence of the parents after being hospitalized for 
from four to sixteen weeks. A careful follow up was instituted to determine how 
many children coming in contact with the discharged children contracted scarlet 
fever. All secondary cases in which another source of infection was probable 
were excluded in the tabulation of results. Satisfactory follow-up data were 
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obtained in 90 per cent of the 784 patients. ‘Thirty-four of these had infected 4 
other persons. Of these 34 carriers, 89 per cent had been discharged after thre« 
negative cultures from the nose and throat had been obtained. It is interest 
that only 3 of the 34 carriers were free from complications before and after 
discharge. Several of the cases are discussed in detail. One of particular interest 
is that of a child who had uncomplicated scarlet: fever. Through an error, du 
to a change in nurses, eighteen cultures were taken from the nose and throat, 

of which were negative. Five days after discharge, 3 children in the patient’s 
family became ill with scarlet fever. At this time the original patient 
readmitted to the hospital. Only after fourteen days did the hemolytic strept 
cocci show in cultures taken from the nose and throat. 

Of the 34 carriers, only 9 did not have complications after discharge. This 
is of considerable importance. The occurrence of any complication or of 
intercurrent infection that results in inflammation of the nasopharynx seems 
make the convalescent child infectious again. One of the cases that the authors 
cite is that of a child discharged without complications on the forty-fifth da 
her illness. Shortly afterward measles developed. Six days after the appeara 
of the rash (nineteen days after her return home), scarlet fever developed in 
sister. 

Some of the points that the authors emphasize in summary are that negat 
cultures for hemolytic streptococci are not sufficient criteria for the discharge 
patients with scarlet fever; nine tenths of the carriers have complications; patients 
considered free from complications who infect others probably have a low grade 
infection in the sinuses or retropharyngeal lymphoid tissue. The authors mak« 
several suggestions. They advise separation of children with complications 
those without complications. A careful physical examination should be done bei 
discharge from the hospital to exclude the presence of complications. Desquar 
tion is of no importance as far as contagiousness is concerned. If coryza, otitis 
or any other complication appears after discharge, the patient should be isolat 
again. Patients with uncomplicated cases may be discharged in four weeks, 
should not be allowed to come in contact with other children for another threes 
or four weeks. Patients with complications should be isolated until these 


healed. , ' 
3RAHDY, Mount Vernon, N. 


VACCINE TREATMENT OF WuHoopPING CouGH. L. IHM and F. Kruse, Min 


med. Wchnschr. 78:1779 (Oct. 16) 1931. 


The authors treated eighty-seven patients with whooping cough with vac 
Twelve of these showed no improvement following the treatment. The ot 
had practically no symptoms from one to three weeks after the completior 
the vaccine treatment. Local and febrile reactions occurred frequently, but 
not severe. There was no relation between the febrile reaction and the effect 
the injections of vaccine. The authors used a mixed stock vaccine. From 
tables and some of the detailed data given in the article, it is difficult to s 
the authors’ enthusiasm for vaccine therapy. Seamer, Mie Verna. N. 


+ 


VACCINATION. K. OcHSENIUS, Miinchen. med. Wchnschr. 78:1783 (Oct. 16) 


Ochsenius gives some of the reasons for the opposition of the public to vai 
tion against smallpox. He finds that the physicians performing the majorit 


vaccinations produce extreme local, as well as systemic, reactions. The 
scratch method is the technic generally used. Ochsenius advises that a tech 
be used that produces minimal local and general reactions. Serious complications 
can be avoided if the constitution of the child is taken into consideration bei 
vaccination. Twenty years ago, Czerny advised against the vaccination of childr 
with exudative diathesis before the second year. It is important to keep this 
mind. The author describes a case in detail in which the patient died of pneum 
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eighteen days after vaccination. The child had been well until the day before 
its death. A complete autopsy revealed only bronchial pneumonia, which the 
pathologist considered of very recent origin. There was still evidence of a marked 
local reaction to the vaccination. Ochsenius states that the death of this child 
was due to a predisposition to secondary infection following an intensive reaction 
to the smallpox vaccine. His* evidence, however, is not convincing. Some of 
the suggestions that the author makes are: The area of vaccination should be 
as small as possible; the site of the vaccination should be left to the parents, 
and girls should not be vaccinated on the arm; the general condition and con- 
stitution of the child should be taken into consideration to determine the best 
time to perform the vaccination, and finally the site of vaccination should be 
covered with a porous gauze to permit proper drying. 


Braupy, Mount Vernon, N. Y. 


WERLHOF’S SYNDROME (PURPURA) AS A RESULT OF PARATYPHUS-B SEPTICEMIA 
IN A S1x Montus Otp Inrant. S. Wotrr, Ztschr. f. Kinderh. 52:16], 
1931. 


Aside from the occurrence of purpura during the bacteremia, the case is of 
interest because of the failure to isolate the organism from the urine and feces, 
when a culture of the blood and the agglutination test were both positive. 


SHELLING, Baltimore. 


THE FUNCTION OF THE LIVER AND THE RETICULO-ENDOTHELIAL SYSTEM, 
PARTICULARLY IN INFECTIOUS DISEASES OF CHILDREN. C. W. HERLITZz, 
Acta pediat. (supp. 5) 12:1 (Nov.) 1931. 


The author discusses the origin of bile pigment and the significance of the 
van den Bergh reaction. From a review of the literature and of his own work in 
this field, he concludes that an indirect serum reaction alone is not sufficient to 
justifyga diagnosis of extrahepatic jaundice, since the abnormality may lie in the 
inability of the Kupffer cells to allow the passage of bilirubin from the blood 
stream into the liver. 

The serum bilirubin content was determined five hours after meals in twenty- 
five children ranging in age from 6 months to 5 years and in twenty children from 
6 to 12 years of age. The maximum bilirubin content so found was 0.5 mg. per 
hundred cubic centimeters. 

Only two of fifteen cases of pyuria in which the blood serum was subjected 
to the van den Bergh test, showed hyperbilirubinemia; one patient showed a 
yellowish color of the skin, the other was merely pale. Four patients with 
yellowish skin showed a normal level of serum bilirubin. Seven of the patients 
were tested for excretion of dye by the liver (Rosenthal and White’s brom- 
sulphalein test) and five showed a retarded excretion. 

Several patients with respiratory infections were similarly tested. Hyper- 
bilirubinemia appeared to follow roughly the frequency of infection with hemolytic 
streptococcus. On the other hand, there was no striking correlation between this 
test and the excretion of dye. Ejighteen of thirty-one patients with scarlet fever 
showed an indirect van den Bergh reaction and increased bilirubin in the serum. 
These indications persisted for about one week and occurred more commonly 
in severe cases. The blood bilirubin was normal in sixteen patients with measles. 

The author regards it as probable that the bromsulphalein test is not a 
specific index of the function of the liver cells, but rather a test of the reticulo- 
endothelial system. He believes that the pathogenesis of jaundice in infectious 
diseases is to be explained by alterations in the function of the reticulo-endo- 
thelial system rather than by disturbance of the behavior of liver cells alone. 


McIntosu, New York. 





ABSTRACTS FROM CURRENT LITERATURE 


Chronic Infections 


On THE INCIDENCE OF BOVINE TUBERCLE BACILLI IN HUMANS. CLARI 
Ryan and MARIE Vo.tpricu, J. Michigan M. Soc. 30:11 (Jan.) 1931 


A review of opinions as to the frequency, pathogenicity and differentiati 
human and bovine organisms in man is given. The authors typed twenty 
strains of tubercle bacilli from twenty-two children and three adults in the vi 
of Detroit, using more from surgical than from medical cases of the dis¢ 
None of the strains was found to be a typical bovine organism. 


° SmitH, Ann Arbor, Mi 


THE DIAGNOSIS AND TREATMENT OF PULMONARY TUBERCULOSIS IN CHILD! 
DANIEL Bupson, J. Michigan M. Soc. 30:19 (Jan.) 1931. 


Budson includes in his classification of pulmonary tuberculosis in childhoox 
primary tubercle, the various involvements of one or more lobes (caseous 
monia, bronchopneumonic and splenopneumonic [or epituberculous] processes 
finally tuberculous involvement of the hilar glands. His four points of diag: 
are a history of contact, a positive tuberculin test, roentgen evidences and 
demonstration of the organism. The use of gastric lavage for the demonstrat 
of the organism is advocated and described. The author states that the roentg 
ography is the only positive means of diagnosing involvement of the hilar gla 
and stresses the importance of lateral films. In prophylaxis and treatment, 
separation of children from tuberculous relatives, the B CG and artificial pne 
thorax are mentioned favorably. The author states that every case of local 
unilateral pulmonary tuberculosis in a child should be treated by pneumotho: 
He advises bilateral collapse in patients having localized lesions in both lungs. 


SmitH, Ann Arbor, Micl 


TUBERCULOSIS AND THE NURSING CHILD IN RIO DE JANEIRO. EDGAR 
GUEIRAS, Arch. de pediat., Rio de Janeiro '32:195 (May) 1931. 


t 
¢ 


Infantile tuberculosis, generally due to direct contact with tuberculous px 
is nearly 100 per cent fatal. To combat the disease in children in Brazil, t 
are two agencies: the Liga Brasileira contra a Tuberculose and the Cru 
Nacional contra a Tuberculose. The Liga attempts to administer BCG va 
to all nurslings, regardless of previous history. Roentgen examinations in « 
of known exposure often show good results. The Cruzada Nacional, owins 
lack of facilities, makes no attempt to protect the children of tuberculous per 
from infection. It receives only the child with developed tuberculosis. 

The author emphasizes the need of an institution in Brazil similar to that 
France to receive and care for such children immediately after birth if possil 
He proposed the investigation of the action and value of BCG by sp 


committee. ’ : 
: ttee OLIVER, Columbus, Ohi 


A CASE OF TABES IN INFANCY. M. DA Rocna, Arch. de pediat., Rio de Ja 


32:203 (May) 1931. 


A child of 8 months presented: (1) marked anisocoria, (2) deformity of 
left pupil (3) Argyll Robertson pupil and weak convergence, (4) absence of patel 
and achilles reflexes and (5) marked nervousness and vomiting with no appar 
cause. Examination of the spinal fluid gave negative results, but a tentat 
diagnosis of tabes was made, and treatment by injections of a suspension of bis: 
salicylate in oil and an arsphenamine preparation was instituted, to be follow: 
malarial therapy at the end of three months. 
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The author briefly reviews the literature of infantile tabes and points out that 
the Wassermann reaction is negative in about 30 per cent of cases of congenital 
syphilis, but that the Pandy reaction and lymphocytosis are usually present. 
Although paresthesias, anesthesias and disorders of equilibrium are lacking in 
two thirds of the cases (Bierder), anisocoria and the Argyll Robertson pupil are 
constant findings, and atrophy of the optic nerve with subsequent blindness is more 
frequent in infantile than in adult tabes (80 per cent of cases, according to Berkan). 


OLIVER, Columbus, Ohio. 


ATYPICAL TUBERCULOUS MENINGITIS IN A CHILD OF TWELVE YEARS. Luis M. 
PETRILLO, Arch. de pediat. d. Uruguay 2:442 (Sept.) 1931. 


This condition occurred in a girl 12 years of age whose antecedents gave a 
negative history of tuberculosis. All the symptoms of meningitis developed, with 
clear cerebrospinal fluid showing very few leukocytes and a predominance of 
lymphocytes. During the course of the disease the child presented marked hyper- 
thermia, intense delirium and extensive choreiform movements. She finally lapsed 
into deep coma and died. At autopsy the final picture of tuberculous meningitis 


ras found. ° ‘ 
btaellies ScHLUTZ, Chicago. 


PRIMARY TUBERCULOUS Focus. F. NicoLta Reyes, Arch. de pediat. d. Uruguay 
2:534 (Nov.) 1931. 


The case reported by the author concerns a girl of 8 years who had contact 
with a tuberculous father. The roentgenogram showed symptoms of a primary 
tuberculous lesion. This condition remained stationary, and the lesion finally 
became calcified. : . 

ScuHLutTz, Chicago. 


CLINICAL OBSERVATIONS ON BCG. A. Ariztia, Rev. med. de Chile 57:12 
(Dec.) 1929. 


The author discusses four cases in which BCG was given orally to children 
probably infected with tuberculosis. Tuberculosis was shown at autopsy. All of 
the patients had many periods of other infections, so that their resistance must 


have been necessarily low. . . 
: SANFORD, Chicago. 


TREATMENT OF INFANTILE TUBERCULOSIS BY PNEUMOTHORAX. MARIA PAULUS, 
Jahrb. f. Kinderh. 134:72 (Dec.) 1931. 


Two infants, aged 5 and 7 months, with open pulmonary tuberculosis, recovered 
after treatment by pneumothorax. Each survived a series of infectious diseases. 
The author feels that pneumothorax may have increased their resistance. 


CLAUSEN, Rochester, N. Y. 


EXPERIENCES WITH ACETARSONE IN THE TREATMENT OF CONGENITAL SYPHILIS. 
Ernst NEDELMANN, Jahrb. f. Kinderh. 134:89 (Dec.) 1931. 


The following method was employed by Erich Miller: Within three months 
a total dosage of from 40 to 50 Gm. of acetarsone was given, beginning with 
from one-half to one tablet of 0.25 Gm. for ten days, with pauses of four days’ 
duration and then increasing the daily dose by one tablet, until four tablets a 
day were given. Among eighteen infants, only one gave a positive Wassermann 
reaction at the end cf a single course; this infant gave a negative Wassermann 
reaction after a second course of 30 Gm. The author does not give the details 
of his own cases but discusses the recent literature. 


CLAUSEN, Rochester, N. Y. 
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DIAGNOSIS OF PULMONARY TUBERCULOSIS IN THE CHILD. H. KLEINSCHM 
Spitalul 52:53 (Feb.) 1932. 


The author thinks that in pulmonary tuberculosis in children it is necess 
to take account of the clinical manifestations, such as pallor, loss of appetite, 
subfebrile state and the bitonal cough in different types of infection, but that 
order to make a positive diagnosis, it is almost always necessary to make a tul 
uli ast < Z ntgenologic ination. ~ e 
culin test and a roentgenologic examination AutHor’s SUMMARY’ 


SURGICAL TUBERCULOSIS OF THE KIDNEY IN CHILDREN. J. A. WEIJTLA! 
Nederl. tijdschr. v. geneesk. 75:373 (Jan. 24) 1931. 


Chronic unilateral tuberculosis of the kidney is generally regarded as occurring 
rarely in childhood. The author is of the opinion that this is not altogether tri 
Among his own sixty-five cases of chronic unilateral tuberculosis of the kid: 
nine patients were under 16 years, and five of them were under 10. He gi 
a detailed description of the nine cases. It is probable that in a number of « 
the tuberculosis of the kidney, recognized at a later age, began in childhood 
four of the nine cases observed in childhood the first indication was on examinati 
of the urine, although there was not a single symptom pointing to disease of t 
kidney or of the urinary bladder. Nocturnal incontinence may be the first symptom 
of the disease. This condition was present in three of the nine patients. he 
author is of the opinion that in all cases in which an unexplainable albuminuria 
is present with or without leukocytes one must think of the possibility 
tuberculosis of the kidney. An examination of the urine for albumin, leukocytes 
erythrocytes, the presence of tuberculous bacilli and the absence of other bacilli 
is of much diagnostic value. Cystoscopy, pyelography and catheterization of 
ureters are necessary to determine whether one or both kidneys are affected 
whether eventually one kidney will have to be removed. There is no objectior 


present to the use of these diagnostic methods. Intravenous pyelography 
iopax may also be of diagnostic value. Sometimes an operative exploratio1 
the kidneys or ureters must be resorted to. 


VAN CREVELD, Amsterdam, Hollan 


Internal Diseases 


EXPERIMENTAL CHRONIC HYPERPARATHYROIDISM: I. METABOLISM STUDIES 
Man. J. L. JoHNsoN and R. M. WiLperR, Am. J. M. Sc. 182:800 (Dé 
1931. 


The repeated injection of parathyroid extract-Collip in puppies and young rats 
produced a skeletal abnormality characteristic of osteitis fibrosa osteoplastica 
The lesion produced involved the trabeculae and corticalis, being a lacunar resorp- 
tion of bone accompanied by the replacement of bone marrow and bone 
fibrous connective tissue. Cyst formation and giant cells were seen, the histol 
picture resembling von Recklinghausen’s description of generalized osteitis s 
closely as to be almost identical with it. A complete chart of metabolic data 
normal human subject treated first with parathyroid extract and then with par 
thyroid extract and viosterol is given. The end-results were not significantly 
modified by the administration of viosterol. Characteristic symptoms of calciu 
phosphorus disturbance were produced, notably muscle weakness, pain in the bor 
moderate anemia, headache and a sense of depression. The pathogenesis of thi 
disease, reproduced experimentally in animals, may be concluded to be an over 
supply of the parathyroid hormone. The fact that viosterol did not appreci 
alter the course of hyperparathyroidism is evidence that osteitis, osteoma! 
and rickets are of different origin. Huwenx Omal 
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Status LympuHatTicus (SupDEN DEATH) witH DusBors AsBscEess. W. WILLIS 
ANDERSON and Roy R. Kracke, Arch. Pediat. 48:671 (Oct.) 1931. 


A 2 months old baby was found dead in bed. Positive observations at autopsy 
were: “The thymus weighs 25 grams (normal 15 grams). It is roughly triangular, 
and has two well defined, elongated lobes. Each measures about 1x3x6cm. It 
is reddish gray and congested, and stippled with small discrete, dark brown areas 
resembling old petechial hemorrhages. The cut surfaces are irregular and nodular. 
In one lobe there is an abscess cavity containing about four cc. of dark brown, 
vellow exudate. The edges of the cavity are shaggy, irregular and necrotic. 
The other lobe seems to be normal. . . . This type of thymic abscess has been 
usually considered to be luetic in origin and has been named a Dubois abscess.” 
The authors state that in the absence of other pathologic processes, the abscess 
should be considered the chief factor in the patient’s death, but admit that the 
mechanism of death is unknown. WappeELt, University, Va. 


HAEMORRHAGIC BriGuT’s DisEASE: I. NaturAL History. Tuomas Appis, 
Bull. Johns Hopkins Hosp. 49:203 (Oct.) 1931. 


Addis believes that statistics on hemorrhagic Bright’s disease are for the most 
part incorrect, since for a great deal of its course it may be a nearly symptomless 
disease, and the patients whom the physician sees in the initial stage are apt to 
have the disease in an unusually intense form, while those in whom the symptoms 
are less pronounced frequently elude all observation. His studies are based on 
quantitative methods designed to measure the intensity and extent of the renal 
lesion. These methods have been described elsewhere. He divides the course 
of hemorrhagic Bright’s disease into five stages: (1) initial, (2) latent, (3) active, 
(4) healed and (5) terminal. Of 464 patients, 17 per cent were first seen in the 
initial stage, 37 per cent in the latent stage, 21 per cent in the active stage and 
25 per cent in the terminal stage. The initial stage is characterized by edema, 
hypertension and hematuria. The latent stage is symptomless, the only changes 
being found in the urine. In the active stage, there is less hematuria, but the 
rate of protein excretion becomes much greater, edema is likely to reappear and 
hypertension recurs. Doubly refractile lipoids occur in this stage. The terminal 
stage is the stage of true uremia. These stages have no separate existence of 
their own, yet in spite of the absence of any sharp boundaries, there is something 
sufficiently distinctive to allow one to recognize patients with this disease at any 
stage in which they present themselves. 

Addis believes that knowledge is not complete or connected enough to construct 
any convincingly concrete conception of the disease. “But there does seem to 
emerge an outline which is simpler than any which can be derived from the 
acceptance of current views as to the existence of several pathogenetically distinct 
forms of glomerular nephritis. . . . It is also quite generally supposed that 
there is a focal glomerular nephritis which should be distinguished from diffuse 
glomerular nephritis because it has a distinctly different pathogenesis, prognosis 
and pathology. Clinically, it is a presumably benign disease, without hypertension 
or arteriosclerosis, whose only clinical manifestation is a slight continuous hema- 
turia. But when these patients are watched for years and it is observed that 
in some the renal lesion heals and that in others, though often very slowly, there 
is in the end the gradual development of hypertension, arteriosclerosis and 
ultimately of uremia, and when the pathologist fails to find any essential difference 
between these kidneys and those of other patients with a similar clinical course 
in whom it has happened that the initial stage was observed, it becomes simpler 
to suppose that this focal glomerular nephritis is really only the latent stage of 


Haemorrhagic Bright’s Disease. Lyrtte, New York. 
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TREATMENT OF ANEMIA OF INFANCY WITH IRON AND CopPEeR. HuGu Jos 
Bull. Johns Hopkins Hosp. 49:246 (Oct.) 1931. 


Forty-four patients with the secondary anemia of infancy were treated 
iron and copper. The ages were from 3 months to 2 years. Premature ba 
were not included. The cases were divided in two groups: (1) those in 
an infection was present when the anemia was discovered, and (2) those in w 
there was no infection. There was a preliminary period of observation, a pet 
of treatment with iron alone and a period of treatment with iron and 
The author summarizes his observations as follows: The results were considé 
statistically through the construction of a curve corresponding to the averag« 
in hemoglobin after the administration of iron alone. It was found that c 
accelerated the rise in hemoglobin when given in addition to iron. This accel 
tion was most evident when the hemoglobin content was above about 50 per 
for above this point the hemoglobin curves obtained in patients given iron 
tended somewhat to flatten out, whereas those in patients treated with iror 
copper continued to rise steeply up to about 70 per cent. In this series it 
no difference in the speed of recovery whether the child was on a diet of 
alone or whether vegetables or eggs were included, and medicinal iron was 
to be far superior to the iron contained in food in causing a rapid rec 
The effect of the iron is first on the reticulocytes and then on the hemog! 
and there usually exists a latent period before the effect on the hemoglo 
manifested by a rise. The end of the latent period appears to coincide wit 
sufficient rise in reticulocytes. Copper appears to accelerate hemoglobin format 


and has no effect on the reticulocytes. i ie 
- LytTLeE, New York 


HAEMORRHAGIC BrRIGHT’S DiIsEASE: II. ProGNosis, ETIOLOGY AND 
MENT. THOMAS AppiIs, Bull. Johns Hopkins Hosp. 49:271 (Nov.) 


The prognosis in hemorrhagic Bright’s disease depends on the balance 


the glomeruli-destroying lesion and the reparative process of compensatory hy 
trophy. These changes can be followed, but there are no means by which 
can predict them. Hypotheses, more or less reasonable, may be advanced 
account for the varying states of equilibrium observed between the lesion 
the processes that make toward recovery, but all these leave untouched the c¢ 
mystery of the disease. How does it come about that for years and dec: 
an apparently healthy person can harbor a pathologic process that, in part 
least, is “acute” since it results in a constant hematuria, desquamation of 
cells and proteinuria? There are no analogies by which the question ca: 
analyzed, for in no experimental glomerulitis has this most characteristic peculiarit 
of the disease been reproduced. “The supposition that long continuance of 
lesion may be due to the more or less constant influx to the kidney through 
blood stream of some toxic material formed in a focus of infection elsewher¢ 
the body, is not proven.” “The removal of tonsils and teeth and the draining 
infected sinuses do not seem to have any permanent affect on the disease.” (1 
is some evidence that this is not true for young children.) In 83 per cent 
the author’s cases there was a history of preceding infection, and he notes 
diversity of organisms that may be associated with the origin of the disease. One 
cannot write streptococcus infection + patient — hemorrhagic Bright’s diseas 
“By usage and tradition it is still entirely orthodox to sweat and purge 
bleed a patient in the initial stage, to starve him, to force water on him or 
him thirsty. It is probably best to use none of these prescriptions, though 
not certain that some kernel of sense and reason may not lie concealed in 
or another of these violent and contradictory procedures. But now the 
certainty is our ignorance, and that provides a very good and sufficient ex 
for abstention from all forms of treatment which purport to have a direct eff 
on the course of the disease. This does not cancel our knowledge of the genet 
principles of nutrition. That knowledge imposes the duty of doing everythir 
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possible to meet the minimal food requirements of the patient, and when he is sick 
and nauseated, that calls for ingenuity and resource. But above all, it necessitates 
a quantitative dietetics. The risk involved in an interference with the natural 
instinctive choice of food by the patient on the basis of any therapeutic hypothesis, 
however plausible, is allowable only if the actual food consumption is measured 
in order that any deficiency in protein, mineral, vitamine or caloric intake may 


be recognized and met.” ° : 
8 LyTTLE, New York. 


VITAMIN “A” AND THE COMMON CoLp. H. P. WriGut, JoHNn B. Frosst and 
M. R. LawREnNceE, Canad. M. A. J. 25:412 (Oct.) 1931. 


A study was made of twenty cases in infants who were fed vitamin A con- 
centrate and of forty control cases in infants who were fed the same except for 
the increase of vitamin A. No appreciable difference was found in the incidence 
of infection of the upper respiratory tract in the two groups. The authors con- 
clude that vitamin A in excessive amounts does not protect infants against 


respiratory infection. Maske Cudsin 


SoME CLINICAL ASPECTS OF A DIMINISHED CALCIUM UTILIZATION. WALTER 
TimME, Endocrinology 15:442 (Sept.-Oct.) 1931. 


Timme reports a group of fourteen cases in children with a strikingly similar 
symptomatology; the basic disturbance seemed to be a lack of calcium utilization 
due to parathyroid deficiency, which resulted in secondary disturbances in the 
glandular system and, particularly, in behavior disturbances of marked degree. 
The conduct disorders consisted in assaultiveness, incorrigibility, irritability, 
quarrelsomeness, violent temper, etc. Slowness of growth and fatigue were also 
prominent symptoms. Physical examination showed extreme myotactic irritability, 


exaggerated reflexes, a blood pressure above the normal range for the patient’s 
age and signs of precocious puberty. Roentgenograms revealed abnormal calcium 
deposits in the choroid plexuses, in the falx and in the pineal gland. In 90 per 
cent of the cases the calcium content of the blood was below 7.0 mg. per hundred 
cubic centimeters of whole blood, and the sugar content was moderately high. 
Administration of calcium by mouth and parathyroid extract-Collip hypodermically 
brought about marked improvement, and many cases progressed to apparent cure. 


JACOBSEN, Buffalo. 


DWARFISM AND INFANTILISM. JAMES E., CottrrRELi, M. Clin. North America 
15:527 (Sept.) 1931. 


The author suggests a classification of dwarfism and infantilism, admitting that 
it is artificial in that it comprises a combination of morphologic and etiologic 
distinctions. The term dwarfism is used to emphasize the smallness of stature, 
and neither implies nor excludes the concomitant existence of infantilism (retention 
of characteristics of childhood by a person of more advanced years). His classifica- 
tion is as follows: 1. Dwarfism with skeletal deformity (rachitic, achondroplastic, 
osteomalacic and the Morquio-Ruggles type). 2. Primordial dwarfism with sexual 
development and ossification normal in proportion to age; etiology unknown. 
3. Infantile dwarfism, with absence or diminution of sexual development and delay 
of ossification; etiology unknown. The adjective “infantile” is used to emphasize 
the retention of characteristics of infancy or childhood. 4. Pituitary dwarfism, 
similar in physical constitution to the preceding type, but associated with, and 
presumably caused by, a destructive lesion of the anterior pituitary lobe. 5. 
Cretinism. 6. Symptomatic infantilism (retardation of growth and development 
owing to visceral or constitutional disease or to intoxication, such as cardiac 
infantilism, renal infantilism, intestinal or pancreatic infantilism, etc.). 


SMITH, Ogden, Utah. 
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AcuTE APPENDICITIS AND RHEUMATIC FEVER. MAx J. SCHROEDER and ER 
P. Boas, M. J. & Rec. 134:422 (Nov. 4) 1931. 


Signs and symptoms of appendicitis and peritonitis occur not uncommonly 
the course of rheumatic fever, most frequently at the onset. They may bx 
to a local rheumatic inflammatory process and may undergo spontaneous resolu 
tion, or they may be caused by a true suppurative appendicitis. No definite ru 
can be set up for these cases. One must remember that in persons who have 
experienced previous rheumatic infection abdominal symptoms may be rheumati« 
manifestations which will subside spontaneously. The author reports the case 
a boy aged 12 years who was operated on on the fourth day of tonsillitis. 
was suffering from all the symptoms of acute appendicitis, and at operatio1 
edematous inflamed appendix was removed. Later an attack of rheumatic carditi 


aeveioped. r - 
leveloped WILLIAMSON, New Orleans 


A SymMpToM COMPLEX: ANOREXIA, GASTRIC RETENTION, Mucous GASTR 
INTESTINAL STASIS. CHARLES G. KERLEY, M. J. & Rec. 134:487 (Nov 
1931. 


There is a nation-wide complaint of loss of appetite in children. In the anal 
of 534 patients seen for this complaint, it was found that in a great majority 
anorexia was due to gastric retention of food or mucus or both. This retent 
was caused by ptosis or by intestinal stasis due to spastic colon or elongate 
colon and sigmoid. Nearly all these patients were constipated. Laxatives were 
given to produce two daily evacuations; oil was given to those who had elongated 
colons, atropine to those who had spastic colons, stomach lavage to thos¢« 
had mucus, and abdominal support to those who had ptosis. Cod liver oil, butt 
and tonics were omitted. The patients were fed at four or five hour interval 
Those who had hyperacidity were given alkaline powders. 


WILLIAMSON, New Orleans 


CaRDIAC EVOLUTION AND CARDIAC DISORDERS IN CHILDREN. J. Eps 


M. J. & Rec. 184:499 (Nov. 18) 1931. 


Before the heart becomes a well adapted and efficient organism it goes thr 
three evolutionary stages: fetal, infantile and childhood. Each stage is character 
ized by special circulatory requirements and by gradual changes in structure 
function. As a result of the constant changes in the anatomy and physiology 
the heart during the formative period, its peculiar histogenesis and its incessa 
rapid action, it is subject to congenital malformations, maladjustments, dynami 
disorders and pathologic alterations. The most important cardiac disorder 
childhood is rheumatic carditis. The prevention of rheumatism means the 
vention of heart disease. Rheumatism has its start in early life. Beginning 
the second year of life antirheumatic fruits should be added to the diet of every 
child to prevent the rheumatic predisposition. The juices, jellies or jams 
strawberries, huckleberries and raspberries are especially valuable. They contain 
small doses of salicylic acid together with other antirheumatic acids in an acti) 
and natural state and can be given over a long period of time. Rheumatic childre: 
require rest in bed, a warm room, a nutritious diet and antirheumatic frui 
Salicylates should be given. After the acute stage is over, the salicylates shoul: 
be continued periodically for months or years. Any focus of infection that 
definite relation to the rheumatic infection must be eradicated. The general health 


must be kept at its best. Maviaaiiite Demeens 


TREATMENT OF HAyY-FEVER BY ULTRAVIOLET Lint. A. J. Cemacu, Brit 
Phys. Med. 6:43 (June) 1931. 


The author recommends the local use of ultraviolet radiations for the 
of hay fever. He says that success is assured only when the whole of the 
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mucosa is exposed to the rays by means of an appropriate instrument inserted 
into the nasal cavities. The technic is outlined in detail. Six treatments of four 
or five minutes at two day intervals are usually sufficient. 


HARTMAN, Cleveland. 


X-Ray THERAPY IN HYPERTHYROIDISM. F. Roserts, Brit. J. Phys. Med. 
6:65 (July) 1931. 


The author advocates that roentgen treatment be tried early in hyperthyroidism 
either with or without medical treatment, leaving operation as the last resort, 
except in cases with signs of tracheal compression and those with pronounced 
cardiac disturbances. He claims that the method, in competent hands, is com- 
pletely free from danger. The chief objection to the use of x-rays has been 
that they stimulate the formation of adhesions around the gland, making sub- 
sequent surgical intervention more difficult and dangerous. Roberts says that no 
evidence was found of any connective tissue formation attributable to irradiation 
in a recent systematic examination of glands removed at operation in Leipzig. 
He points out as significant that many surgeons who previously held this view 
have since changed their opinion. Among them are Breitner and Kasper in 
Vienna and Crile and Rogers in America. 

He directs from 50 to 60 per cent of an erythema dose to each side of the 
neck at from seven to ten day intervals. In the majority of cases of mild or 
moderate severity, from nine to twelve applications are sufficient. Treatment 
should then be stopped for from two to three months; if, after ‘this period, the 
patient has not completely recovered, a few further applications should be given. 
If the patient has made no progress, an operation should be considered. No 


results are quoted. Hawescan. ‘Clevaiand 


SCLEROTICS AND ASSOCIATED DeErFects. G. H. STEVENSON and D. P. 


BLUE 
CUTHBERTSON, Lancet 2:782 (Oct. 10) 1931. 


Four families were studied, in the first of which three generations were still 
alive: The grandfather, aged 67, had well marked blue sclerae and gave a history 
of an extraordinary number of fractures of different bones. The son, aged 31, 
with well marked blue sclerae but no history of fractures, had however, a skull 
of peculiar shape which is now recognized as typical of the condition; i. e., it 
has a curious projection of the occipital region and a marked degree of osteo- 
porosis. Both this patient and his son, aged 4, showed an excessive laxity of 
joint ligaments. In the second family the father and daughter were afflicted. 
In the third family the patient seemed to have an “original” case, a full family 
history comprising fifty-five persons being negative for this condition. In the 
fourth family the interest centered around the frequent association of deafness, 
hypotonicity and bluish sclerae, with only one instance of bone fragility. Metabolic 
studies on these patients revealed definitely diminished retentions of calcium, phos- 
phorus and magnesium in two children affected with the associated defects of 
bone fragility, blue sclerae and hypotonicity of the ligaments. The concentration 
of calcium and phosphorus in the blood was normal. Viosterol and cod liver oil 
did not appear to have any specific effect on these abnormalities. 


LANGMANN, New York. 


THe ALKALINE TREATMENT OF CHRONIC NEpPHRITIS. D. M. Lyon, D. M. 
Duntop and C. P. STEWART, Lancet 2:1009 (Nov. 7) 1931. 

From their observations the authors deduce that in chronic nephritis the urine 
should be kept alkaline. This can best be accomplished by giving basic ash foods 
together with an adequate quantity of alkaline salts. The type of protein is 
theoretically immaterial, provided always that it is adequate and that sufficient 





ABSTRACTS FROM CURRENT LITERATURE 


alkali is given. The highly acid character of meat and cereals, however, 
it desirable that their inclusion in the diet be restricted and that prot 
Priv inly f ilk ¢ vegetables. . 
derived mainly from milk and vegetables Lancuasn. New Yor 


Two CAsEs OF ERYTHROEDEMA. A. W. Suuaa, M. J. Australia 1:722 (Ju 
1931. 


The author reports two cases of erythredema in the same family. One « 
patients contracted the disease five and a half years previously; the second 
developed three months after the onset of the first. The dietary regimen 
the hygienic conditions of the family were excellent. The author believes 
“the occurrence of the second case under these conditions points strongly t 
infective nature of this disease. Gonce, Madis 


Swirt’s Disease. C. H. Dickson, M. J. Australia 2:14 (July 4) 1931. 


This is an excellent résumé of the subject of Swift’s disease in resp: 
distribution, etiology, symptoms and signs, prognosis and treatment, containit 
nothing worthy of special attention except the following rather startling parag 

“This morning I received a telephone message from Dr. Jean Macnamara 
asked me to express her regret for her inability to be present this evening 
gave me the following information. It has been noticed recently that the: 
a possible relationship between poliomyelitis and Swift’s disease. The chara 
of the former disease appears to have changed in the past ten years, and 
times differentiation between the two illnesses has been difficult. Cases of 
poliomyelitis and Swift’s disease have occurred in the same street. Opinii 
turning to the definite possibility of Swift’s disease being either an aberrant 
of poliomyelitis or due to a filtrable virus closely related to the virus of infant 


paralysis. GonceE, Madiso 


\f 


HopckKIn’s DisEAsE: A TreEaTIsE. II. L. Utz and L. KEatTINGE, 
Australia 2:412 (Oct. 3) 1931. 


This paper is a review of the gross pathology, histopathology and clinical 
diagnosis of Hodgkin’s disease. The purpose of the review is to show that the 
apparently conflicting views held by various investigators as to whether this disease 
is neoplastic, a benign inflammatory condition or, as held by some, at times 
simple inflammatory. tissue and at others a malignant new growth, can be recor 
under the authors’ hypothesis. They build their hypothesis on the idea that 
initial lesion of Hodgkin’s disease is essentially a proliferation of the endot 
elements of the lymph glands, which is stimulated by the toxins elaborated b 
avian tubercle bacillus. Lymphosarcoma is cited also as essentially a proliferat 
of certain glandular elements. On this basis it is proposed that the classificat 
of tumors of lymph glands as suggested by Ewing — malignant lymphocyt 
large cell lymphosarcoma, etc.—is not warranted and that most, if not all 
these tumors should be classified as lymphoblastomas. Whether lymphosarco1 
the same disease or not, it is similar to Hodgkin’s disease in that it is proliferat 
and differs from Hodgkin’s disease only in that a different element in the gla: 
proliferating. The authors say that all of the lymph gland tumors in Ewi 
classification are essentially a proliferation of certain elements. Hodgkin’s sar 
is explained in the following way: The proliferation that takes place in Hodgkin’ 
disease destroys the function of the gland, and in the state of extreme proliferation 
particular cells lose their function. This loss of normal function of any 
of cells associated with active proliferation of other cells in the same tis 
can certainly predispose to malignancy. This hypothesis is supported by quotat 
from Sir Humphrey Rolleston and William B. Coley. The former called attent 
to the difficulty of making a clinical differentiation between lymphosarcoma, m 
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nant lymphocytoma, endothelial sarcoma and Hodgkin’s disease; the latter stated 
that Hodgkin’s disease and lymphosarcoma are so similar that it is impossible to 
differentiate them clinically or histologically, and he suggested the term lympho- 
blastoma to describe the two conditions, which he considered varieties of the same 
disease. After developing their hypothesis the authors review the clinical mani- 
festations and differential diagnosis of Hodgkin’s disease. GoNcE, Madison. 


PULMONARY ARTHROPATHY: ENLARGED LIVER AND SPLEEN. ADOLPHE ABRA- 
HAMS, Proc. Roy. Soc. Med. 24:1181 (July) 1931. 


A girl aged 16 years had fallen from a chair at the age of 2% years and, 
on account of resulting paralysis, had undergone exploratory laminectomy. 
Deformity of the neck followed the operation, but the lower limbs completely 
recovered. At the age of 9 years she was admitted to the hospital, where she 
remained for five years; she was then discharged as she was suffering from kidney 
trouble. The urine contained large quantities of albumin, and the liver and spleen 
were found to be grossly enlarged. She was admitted to the Westminster Hospital 
for investigation. The blood showed moderate anemia. The Wassermann reac- 
tion was negative. Roentgenograms of the chest showed greatly increased root 
shadows. Roentgenograms of the hands and feet showed characteristics of hyper- 
trophic pulmonary osteo-arthropathy. The patient’s general health remained 
reasonably good. The author suggested that originally there was a congested 
liver and that at the time of the report the condition of the liver showed a 
mixture of fibrosis and fatty deposit. WILLiamson, New Orleans. 


MuscuLaR DysTROPHY OF Facio-SCAPULA HUMERAL TyPpE. W. G. WYLLIE, 
Proc. Roy. Soc. Med. 24:1183 (July) 1931. 


A boy aged 8% years showed muscular dystrophy of the facioscapular-humeral 
type; a brother aged 7 years showed no muscular weakness. The father of these 
boys did not show any muscular weakness, but his sister, brother, half-sister 


and half-brother did. WILLIAMSON, New Orleans. 


PsEUDO-HYPERTROPHIC MuscuLAR ParRALysis. W. G. WYLLIE, Proc. Roy. 
Soc. Med. 24:1184 (July) 1931. 
A case of pseudo-hypertrophic muscular paralysis was reported in a girl 


aged 8 years. ; r 
st WILLIAMSON, New Orleans. 


TERATOMA OF LuNG. R. W. Ettis, Proc. Roy. Soc. Med. 24:1342 (Aug.) 1931. 


A case is reported in a girl aged 2% years who, at the age of 6 months, had 
a febrile illness of acute onset diagnosed as pneumonia. This attack lasted two 
months. A roentgenogram taken at that time showed an opacity of the upper 
lobe of the right lung. At the age of 10 months the patient was admitted to the 
hospital because of her failure.to gain in weight (she then weighed 16 pounds 
[7.2 Kg.]). The percussion note was flat over the apex of the right lung with 
a slight increase of vocal resonance. Otherwise the patient appeared well. A 
roentgenogram showed a round, sharply defined mass in the right upper anterior 
mediastinum. Since then the patient’s general health had been excellent and she 
weighed 3114 pounds (14.2 Kg.). The signs in the chest had become much less 
obvious. Roentgen examination showed the mass still present but smaller. The 


Mz x 29 ic as on our 3 g. e 
Mantoux reaction was negative WILLIAMSON, New Orleans. 


LYPODYSTROPHIA PrRoGRESSIVA. E. A. CocKRAYNE, Proc. Roy. Soc. Med. 
24:1343 (Aug.) 1931. 


A case is reported in a boy aged 10 years whose face had become progressively 
thinner for the last six months and showed the characteristic appearance of 





ABSTRACTS FROM CURRENT LITERATURE 


lipodystrophia. He had had mucus in the stools at the age of 2% years and 
some years after. The report was accompanied by photographs showing 
change that had taken place in the patient’s appearance. 


WILLIAMSON, New Orleans 


Two CASES OF PULMONARY FrBrosis. Hazet H. CHODAK GREGORY, 
Roy. Soc. Med. 24:1345 (Aug.) 1931. 


Two cases of pulmonary fibrosis were reported in brothers. One patient (1 
had bronchopneumonia at 61%4 months of age and then again at 2 years. C 
and breathlessness had been present ever since. At the age of 3 years he show 
clubbing of the fingers, slight cyanosis, marked deformity of the chest, an 
palpable spleen. There were signs of fibrosis in the upper and middle right 
A roentgenogram showed interstitial changes in the same area. The brother 
this patient (R. P.), aged 8 months, had bronchitis at 3 months. At 6 mont 
he was admitted to the hospital with symptoms and signs of bronchopneumo: 
The acute symptoms cleared up in a week, but signs of consolidation on 


right side persisted. A roentgenogram showed a diffuse shadow over the greater 


part of the right lung. The Wassermann reaction was negative. 


WILLIAMSON, New Orleans 


PerrosTiTis? Cause, A. D. Frrru, Proc. Roy. Soc. Med. 24:1348 (Aug.) 


A case of periostitis was reported in a girl aged 2% 


to the hospital on account of swelling of the knees and ankles, tenderness of 
limbs and clubbing of the fingers. On examination the arms showed mar! 
thickening of the radius and ulna, especially on the right side; the tibiae 
fibulae were much thickened, and the knees and ankles slightly swollen 
terminal phalanges of both the fingers and the toes were much broader t 
normal, The Wassermann reactions of both parents and the patient were negat 
A roentgenogram of the long bones showed much periosteal thickening. 
appearance was suggestive of syphilis. There was no evidence of rickets. 


WILLIAMSON, New Orleans 


THE INCIDENCE OF JUVENILE CARDIAC RHEUMATISM IN THE WEST OF ENG! 
CarEY F. Coomss, Proc. Roy. Soc. Med. 24:1611 (Oct.) 1931. 


The inquiry undertaken in the west of England by the Science Committe: 
the British Medical Association as to the incidence of rheumatic heart diseas« 
childhood reached a point at which one fact was stated as established: that 


incidence of rheumatic heart disease in childhood was six times as high in Bri 
] 


> years. She was admitted 


as in the surrounding areas. The contrast was so striking as to cast some doubt 


on the validity of the data on which it was based. Possibly the numbers 
Bristol were exaggerated or those for the surrounding country should 


been greater. WILLIAMSON, New Orleans 
THREE CASES OF COMPLETE HEART BLOCK IN CHILDREN. C. BRUCE P! 
Proc. Roy. Soc. Med. 24:1612 (Oct.) 1931. 
Three cases of complete heart block were reported in a girl aged 14 years 
a boy aged 9 and a girl aged 6%. In the first two the heart block was 


++ 


result of rheumatic heart disease, while in the third it was a sequel of an atta 
of diphtheria. WILtiAMsON, New Orleans 


CERTAIN TYPES OF RHEUMATISM. K. Racuip, Arch. de méd. d. enf. 34:52 
(Sept.) 1931. 


In the insalubrious territory surrounding Stamboul the author finds conditior 
favorable for the development of all forms of rheumatic infection. He has 
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a particular study of the rarer manifestations of this disorder, and even adds to 
the present classification certain syndromes not commonly reported. The similarity 
in onset and progress between tuberculosis and rheumatism is stressed at some 
length, and the implications derived from these observations point strongly to a 
bacillary source for rheumatism; a period that Rachid describes as typhorheumatic 
coincides closely in symptomatology with the typhobacillary stage of tuberculosis. 
The different phases of rheumatic infection and its localizations are discussed, many 
clinical histories being presented to sustain the author’s thesis. 


AMESSE, Denver. 


A CASE OF LYMPHATIC LEUKEMIA OF THE SPLENIC TYPE IN A Boy AGED 
FIFTEEN YEARS. R. DEBRE, M. Lamy and A. Busson, Arch. de méd. d. 
enf. 34:607 (Oct.) 1931. 


While a moderate intumescence of the spleen is commonly observed in the 
course of lymphoid leukemia, cases are occasionally observed in which the spleno- 
megaly is so marked that it may be said to constitute the essential feature of the 
disease. About twenty such cases have been reported; the authors add another 
instance to this series in the case of a boy aged 15 years, the invasion being 
carefully followed from the earliest symptom to autopsy. During the course 
of the leukemia, a matter of six months, radiation was practiced with only slight 
arrest of the splenomegaly and only a moderate effect on the leukocytosis. 
Necropsy revealed a spleen weighing 1.5 Kg., and a liver weighing 1.9 Kg.; there 
was an enormous lymphoma of the mediastinum and a massive invasion of 
lymphocytes throughout the parenchyma of all organs in the chest and abdomen. 


AMESSE, Denver. 


HEPATIC INFANTILISM, FAMILIAL Type. L. ExcHaguet, Arch. de méd. d. enf. 

34:656 (Nov.) 1931. 

Finding a patient with hepatic infantilism in the Children’s Hospital at 
Lausanne, discharged before adequate studies could be made, the author took 
occasion to visit the patient’s home in one of the mountain districts in Switzerland. 
To his surprise he found not only his little patient but a twin sister and an older 
brother suffering from the same disease. The family history was entirely 
unimportant in other respects; one brother aged 10 years, had escaped the disease 
entirely. The three children affected (twins aged 3 years and a boy aged 12) 
were said to have been born with pot bellies; they sustained severe digestive dis- 
turbances in infancy, and in the case of the eldest child a diagnosis of megacolon 
had been made. Complete examinations, physical and psychic, were repeatedly 
made during the years 1930 and 1931; the striking features, common to all, were 
the protruding abdomen, the considerable hepatomegaly and the great retardation 
in growth, which amounted to about two years in each case. Syphilis, tuberculosis, 
rickets and endocrine deficiency were definitely ruled out. In the discussion, it 
was pointed out, that, in 1895, Gilbert and Fournier had noted the effect of 
cirrhosis of the liver on the growth of young, subjects, but that Lereboullet, in 
1902, employed the expression “hepatic infantilism” for the first time. In 1926, 
Pflaundler reported a case of infantile hepatomegaly with striking alterations in 
weight and stature; he attributed it to insufficiency of the internal secretion of 
the liver. Since that time several other instances have been published. Some 
clinicians believe the syndrome due to insufficiency of carbohydrate metabolism. 


AMESSE, Denver. 


THE RuyEuMATIC NODULE OF MEyYNET. R. DesrRé and P. Uury, Paris méd. 
2:394 (Nov. 7) 1931. 


The rheumatic nodule is of great diagnostic importance as it is pathognomonic 
of Bouillaud’s disease, or rheumatic fever with polyarthritis. This is of importance 
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in distinguishing between this condition, Still’s disease and endocarditis du¢ 
Streptococcus viridans. oe 
I . SANFORD, Chicag 


TRACHEOBRONCHIAL ADENOPATHY: COMPARATIVE STUDY OF THE RELA1 
OF THE CLINICAL SIGNS TO THE ROENTGENOGRAM. A. LE Marc’ Hap: 
and P. DuptrReE, Paris méd. 2:441 (Nov. 28) 1931. 


The authors show the roentgenograms and clinical findings in a number 
cases. They conclude that all the so-called clinical signs of tracheobron: 
adenopathy can be found in normal persons. The percentage of cases in wl 
the roentgenogram confirms the clinical findings is small. Both lateral 
anteroposterior views should be made. Two deviations indicating pathology 
be found: one an irregular shadow indicating parenchymatous infiltration, 
the other round homogenous shadows indicating true ganglions. 


SANFORD, Chicagi 


THE TREATMENT FOR NONTUBERCULOUS PULMONARY DISEASES IN INFAN1 
PNEUMOTHORAX. S. Popowski and R. STANKIEWwICczZ, Rev. frang. de péd 


7:617 (Oct.) 1931. 


From their experience with ten cases the authors conclude that artifi 
pneumothorax is an excellent auxillary method in the treatment for certain ty; 
of bronchopneumonia. The indications are unilateral bronchopneumonia whet 
complicated or not by interlobular exudate, unilateral bronchopneumonia ac: 
panied by dyspnea and cyanosis, and chronic bronchopneumonia in which there 
a tendency to bronchial dilatation. The method is contraindicated in bronc!l 
pneumonia accompanied by bronchitis with abundant expectoration. It was 
successful in three cases of pulmonary gangrene. The age of the infant, as 
as the presence of cyanosis or dyspnea, is not a contraindication. 


SANFORD, Chicag 


Nervous Diseases 


TUBERCULOMA OF THE CEREBELLUM. FaitH Harpy, J. Michigan M. 
30:372 (May) 1931. 


A case of tuberculoma of the cerebellum is reported in a child of 9 years, 
autopsy. No focus of infection was found elsewhere in the body. 


SmitH, Ann Arbor, Mich 


R 


THE DISTRIBUTION OF CALCIUM BETWEEN BLOOD AND FLUID AND THE CARI 
DIOXIDE CONTENT OF BLoop IN EPILEPSY; THE RELATION BETW! 
EPILEPSY AND TETANY. S. KATZENELBOGEN, J. Nerv. & Ment. Dis. 74: 
(Nov.) 1931. 


This study is based on observations on eighty-six ward patients and thirty 
outpatients representing males and females of various ages. Of the eighty 
hospital patients, seventy-eight fall into the mentally defective group, rangi 
from mild deficiency through imbecility and psychosis. All of the thirty- 
outpatients had an alkali reserve ranging between extreme normals from 54 to 
Determinations of the blood calcium were made on eighty-six ward patients 


on twenty-six dispensary patients. The latter group showed from 9 to 11 


per hundred cubic centimeters (normal). In the ward patients, the figures rang: 


between 8.1 and 11 mg., eight showing definitely subnormal figures, from 8.1 


8.9 mg. The calcium of the spinal fluid was found to be within normal limits 


in all but three of the eighty-six patients (below normal in one and above norn 
in two). 


‘ 


4/4 
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Blood calcium ratios were within normal limits, 46:65. Definitely high ratios 
were found in four cases. No definite relationship could be established between 
these ratios and the mental states of the patients. 

As to the relation between tetany and epilepsy, “While it is generally con- 
ceded that in tetany it is quite common to find a low blood calcium content and 
an increased alkali reserve, the data relative to epilepsy are conflicting.” 


JAHR, Omaha. 


OToGENOUS ENCEPHALITIS OF THE NONEPIDEMIC Type. G. V. T. BorRIEs, 
Rey. d’oto-neuro-opht. 9:557 (Oct.) 1931. 


In 1921, Borries called attention to the possibility of a nonsuppurating encepha- 
litis, complicating otogenous infections, as a distinct entity, apart from cases in 
which the condition is a part of the process in cerebral abscess. As examples of 
the condition, he cited such experiences as the following: 1. In a patient with an 
infection of the ear, aphasia and hemiplegia develop; lumbar puncture and cerebral 
puncture give negative results, and the patient gets well. 2. In a patient who dies 
with a cerebral complication of an infection of the ear, autopsy reveals a large 
encephalitic lesion but no pus; such a condition cannot be considered as the initial 
stage of a cerebral abscess. In both cases the appropriate diagnosis is nonsup- 
purating otogenous encephalitis. 

For the most part, the symptoms correspond to those of cerebral abscess, and 
differentiation is difficult. The importance of recognizing the possibility of the 
existence of this complication is illustrated by three clinical pictures: 1. In a 
patient in the acute stage of otitis media who exhibits cerebral symptoms, it must 
be determined whether there is present an epidemic type of encephalitis or an 
otogenous complication. If the latter, it must be remembered that nonsuppurating 
otogenous encephalitis may exist even with negative results from lumbar or 
cerebral puncture. 2. In a patient with influenzal or epidemic encephalitis, sup- 
purating otitis and cerebral symptoms, doubt exists as to whether or not there is an 
otogenous complication; if cerebral puncture gives a negative result, it does not 
exclude the possibility of an inflammation of the brain of otogenous origin. 
3. When in a patient with otitis media on the left side aphasia and hemiplegia 
develop, there is no meningitis and cerebral puncture gives negative results, 
if the possibility of otogenous encephalitis is not considered, repeated attempts to 
locate an abscess might be made, to the detriment of the patient. If recovery 
occurs, the surgeon is not able to explain the case unless the hypothesis of non- 
suppurating encephalitis of otogenous origin is taken into account. 


DENNIs, Colorado Springs, Colo. [ArcH. NEuRoL. & Psycutat.] 


A CASE oF TUMOR IN THE POSTERIOR CRANIAL Fossa. M. pA Rocua, Arch. 
pediat., Rio de Janeiro 32:207 (May) 1931. 


The following symptoms developed in a 3 year old child whose father had a 
history of syphilis: (1) deviation of the head to the right, (2) a staggering gait, 
(3) a positive Romberg sign, (4) slight accentuation of the pupillary reflexes, 
(5) tremor of the hands and (6) the cerebral type of vomiting. Examination of 
the spinal fluid showed greatly increased albumin and negative Wassermann and 
Kahn reactions; the blood gave a negative reaction to the Kahn test, and the 
tuberculin reaction of the skin was positive. The symptoms may be explained 
by a tumor of the cerebellum which compresses the right hypoglossal nerve and 
the pyramidal tract in front of the decussation. The author discusses the synergic 
and the tone-regulatory functions of the cerebellum and their disturbances. The 
treatment advised is: (1) deep roentgenotherapy and (2) antisyphilitic treatment. If 
no improvement occurs in one month, surgical intervention may be indicated, 


y a] y Osis. . 
though with poor prognosis Oxtver, Columbus, Ohio. 
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PROGRESSIVE LIpODYSTROPHY. FRANZ PoLLak, Ztschr. f. d. ges. Neuri 
Psychiat. 127:415, 1930. 


Lipodystrophy, preeminently a disease of the vegetative nervous system, bes 
with lipotrophy of the upper half of the body, which is followed by the se 
stage of lipohypertrophy, chiefly involving the lower half of the body. In 
causation of this malady the endocrine glands, particularly the hypophysis a 
gonads, are involved. During the first or atrophic stage the diencephalic vegetat 
nervous system is involved, according to the author, and the blood is filled 
lipase. In the second stage, the endocrine system is in control, and thereb 
storage of the free fat is brought about. The disease, according to the aut 


r 


is really due to an abiotrophic process of the vegetative centers, a nuclear weakness 


Hart, Greenwich, Conn. [ArcuH. NEurRoL. & PsycHIA1 


THE CHILDREN’S HOSPITAL AND CHILD PsycHOLOGY. JOHN BOGDANOW 
Opieka nad dziekiem 14:243 (July-Aug.) 1931. 


The author points out the shortcomings and inadequacy of a modern childrer 
hospital from the standpoint of child psychology. He stresses certain po 
regarding the recreation and the personnel of the hospital and particularly stress 


j 


the nurse. She should be not only a nurse but a successful pedagog and psychologist 


and should have a well grounded knowledge of the child. At the conclusion 
author explains why the child on leaving the hospital has an unpleasant impress 


of it. . a 
KRUPINSKI, Chicag« 


Diseases of the Eye 


POSTTRAUMATIC TUBERCULOUS UveEITIs. F. Bruce FrRatickx, Arch. O; 
6:420 (Sept.) 1931. 


The relationship between trauma and tuberculosis of the eye is recognize 
ophthalmologists, even if not by industrial compensation boards or the c 
Tuberculosis of the eye may develop in an apparently healthy person as a resu 
of trauma to the eye. The injury either aggravates a symptomless lesior 
lowers resistance to a point at which the organisms may produce a reaction. 

A 3 year old boy who had sustained contusion of his right eye one and 
half months previously showed unmistakable signs of tuberculous uveitis. 
uncle who lived in the same home had pulmonary tuberculosis, and a br 


had died of tuberculous meningitis. : nt 
lied & WeERROTH, Chicag 


OcuLAR PLUMBISM IN CHILDREN. J. L. Grsson, Brit. J. Ophth. 15:637 (N 
1931. 


The reason for the publication of this and previous papers by the author 
a desire to remove from young Australian children the danger of ocular plun 
between the ages of 2 and 8 years, and also to make isolated cases in other p! 
and other countries less likely not to be diagnosed as due to lead poisoning 
at least to bring lead into the differential diagnosis of such cases in your 
children. 

The author summarizes the clinical findings in the cases dealt with in 
paper as follows: There is no pyrexia. The children with mild cases are brough 
by their mothers because a recent internal squint has developed. The squint 
due to paralysis of one or both external recti. Papilledema up to 6 diopters 


‘ 


found, due to increase of intracranial tension. The severe cases are more evidenth) 


cases of lead encephalopathy. Explanation is given of why soluble lead is availa 
and of why and how it is ingested. Lead is found in the urine. No albumin 


found in the urine. ZENTMAYER, Philadelphia. [ARcH. OpHTH 
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CoLoBoMA LENTIS WITH ABNORMAL CiLtARY Bopy. T. H. But Ler, Brit. J. 
Ophth. 15:648 (Nov.) 1931. 


The anomaly was seen in the right eye of a woman 23 years of age. The 
iris was brown. The external conditions, iris reaction, pupil, tension and fundus 
were normal. The media were clear. Vision equaled 6/12. 

Examination with + 20 behind the ophthalmoscope showed in the lower aspect 
of the vitreous chamber, and close behind the lens, a smooth gray circumscribed 
mass suggesting a sarcoma of the choroid. With the loupe a brown mass, sponge- 
like in texture, with no trace of irregularity or vascularization was seen. In its 
center, but apparently unconnected with it, was a yellowish area. A dilated pupil 
disclosed a small coloboma of the lens. 

The biomicroscope showed that the mass had the texture and color of ordinary 
uveal tissue, and that there was no vascularization. It merged with the ciliary 
body without an abrupt edge and had no irregularity of surface that might be 
present in a new growth. The white area proved to be a flocculent filamentous 
deposit on the back of the lens. The lens, except in the colobomatous area, was 
clear. 

The conclusion was that the mass was due to abnormal development of the 
ciliary body, probably a fusion of several processes, and that there could be no 
question of a sarcomatous growth. 


ZENTMAYER, Philadelphia. [ArcH. OpuHTH.] 


CONGENITAL OcuLaR TorticoLiis. J. L. LAcARRERE, Ann. d’ocul. 168:563 
(July) 1931. 


Congenital torticollis of ocular origin has been studied by Lacarrere. He calls 
attention to the fact that tilting of the head is usually due to vertical deviation 
of the eyes. In a patient seen by him, there was no vertical deviation, but there 
was marked tilting of the head due to a spasmodic esotropia which was com- 
pensated for by tilting the head. The child’s head was tilted at an angle of 
30 degrees, which Lacarrere points out as usually associated with vertical strabismus 
of 20 degrees. In conclusion, he calls attention to the fact that the muscles of the 
neck have been operated on for torticollis, which was really compensatory for a 
deviation of the ocular muscles, and the operation should have been performed 
on the muscles of the eye. 


3ERENS, New York. [ArcH. NEuROoL. & Psycurat.] 


CHOLESTEATOMA OF THE OrsBiIT. D. Micuart, Arch. d’opht. 48:743 (Nov.) 
1931. 


Because of the extreme rarity of cholesteatoma in the region of the eye, the 
author reports a personal observation and reviews the cases already reported in 
the literature. The case reported occurred in a boy, 9 years old, whose parents 
had noticed a painless mass situated close to the right supra-orbital ridge at the 
end of the eyebrow when the infant was less than 1 year of age. This tumor 
grew slowly, producing an exophthalmos of 5 mm., the eye deviating downward 
and inward. It had so eroded the frontal bone as to produce a bony ridge at the 
temporal end of the supra-orbital ridge. Extirpation resulted in the production 
of a fistula which persisted until the bony ridge was cleaned away at a second 
operation. The tumor mass was found at operation to be definitely subperiosteal, 
and histologic examination showed the tumor to be a cyst lined with epithelium 
analogous to skin and its contents to be the result of proliferation of the epi- 
dermal lining. Four other cases have been described in the literature. The case 
reported by Rohmer and that of Gosselin described by Demarquay do not belong 
to those of this group of tumors, according to the author. This leaves only the 
two cases reported by Schirmer and Birch-Hirschfeld of undoubted cholesteatoma. 
The author’s case differs from these two in its site. The pathology of these 
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tumors is still open to question, some authors believing them to be congs 
tumors of ectodermal origin, while others are of the opinion that they ar 
to inflammation secondary to trauma. 

Two facts observed in his case lead the author to favor the congenital origit 
The first is the appearance of the tumor in the first year of life; the second, 1 
presence of a hyperopic astigmatism in an amblyopic eye. 


Martow, Syracuse, N. Y. [Arcu. OputH 


CONGENITAL BILATERAL PARALYSIS OF THE LATERAL MOVEMENTS OI! 
Eyres. A. Corrat, Arch. d’opht. 48:822 (Dec.) 1931. 


The author describes the case of a little girl, 2% years old, brought t 
by her parents because she could look neither to the right nor to the left 
parents were first cousins, the patient being the fifth of six children; the 
oldest were dead. The patient was a full term healthy baby but did not 
to walk until 20 months old. Her eyes were almost fixed in the beginning 
an internal strabismus, more marked than at the time of examination. Gradu 
the vertical movements developed, so that elevation and depression were al! 
normal on examination. Convergence was somewhat defective, but present, 
was accompanied by constriction of the pupil, although this reaction was 1 
good as that to light. The right eye turned in about 5 degrees. Volunt 
movements of either eye to the right or left were completely absent. Rotat 
of the head also showed passive lateral movements absent. There was no ptosis 
or facial paralysis. Similar cases have been reported by Jacqueau, Fryer and 
Sauvineau. No completely satisfactory explanation is known, but the hypothesis 
of a lesion involving the sixth nuclei or the fibers running between them and 
the posterior longitudinal bundle is attractive. 


MaRLow, Syracuse, N. Y. [Arcu. Oputu 


A New Case OF CONGENITAL ABSENCE OF THE LATERAL MOVEMENTS 
ONE Eye (STILLING’s SYNDROME). H. Coppez, Arch. d’opht. 49:18 
1932. 


Many cases of this kind have been described under different titles. Stil 
was the first to describe a typical case, and it is for this reason that the aut 
believes they should be classified under the designation of Stilling’s syndr 
A typical case is described, well illustrated with photographs. The fundament:z 
condition is congenital absence of the lateral movements of one eye, almost alway) 
the left. The other symptoms are less constant and are, in the author’s opinion, 
secondary. Enophthalmos is frequent, and sometimes there is an actual retractio 
of the globe on adduction. Sometimes on adduction the eye turns up and di 
appears under the upper lid. Few cases have been seen in which the eye turn 
down on adduction. Narrowing of the palpebral fissure frequently accompanie 
retraction of the globe and is due to its displacement. The author believes 
the best evidence at present indicates the condition to be the result of peripl 
anomalies of the muscles and tendons and not of nuclear or functional anomal 
as suggested by some other writers. Few cases have appeared in the Fret 


literature. Martow, Syracuse, N. Y. [Arcn. OputH 


CONGENITAL ANIRIDIA. ROMULO Git and C. A. LocaTELti Rivas, Arcl 
oftal. de Buenos Aires 6:642 (Nov.) 1931. 


A case of bilateral congenital aniridia in a child 2 months old is repo 
A narrow stump of the iris was adherent to the base of the ciliary body 
macular region did not show the usual light reflexes. The child grasped 
followed readily objects presented. There was no history of inheritanc: 
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consanguinity. The report is supplemented by general remarks and observations 
on the present status of knowledge on the subject. 


FinLtay, Havana, Cuba. [ArcH. OpHTH.] 


PURULENT CONJUNCTIVITIS OF THE NEW-BoRN. ANGEL ToRRES, Arch. de 
oftal, hispano- am. 32:65 (Feb.) 1932. 


The author considers this name, purulent conjunctivitis, originated by Mackenzie 
and Wecker, as most appropriate. He considers the disease fairly frequent. In 
965 children treated in the eye department of the Nifio Jesus Hospital since 1926, 
175 had purulent conjunctivitis. 

The disease may be contracted in utero, at birth or after birth. The first 
group is usually attributable to a contamination of the amniotic fluid during vaginal 
examinations, but the author agrees with Haussmann and Kraus that the infection 
may occur through the lymphatics. The second group is the most numerous, the 
gonococcic origin not being as common as supposed. The 175 cases observed were 
caused by the gonococcus alone in 39 cases, the colon bacillus and streptococcus 
in 26, the pseudo diphtheria bacillus in 4, the pneumococcus, streptococcus and 
colon bacillus in 35, the colon bacillus and Koch’s bacillus in 19, the streptococcus 
alone in 7 and a nonmicrobic factor in 45. Of the 175 mothers, 125 gave a history 
of prior vaginal discharge; in 98 cases it disappeared after birth. Etiologic 
influence of the duration of labor is shown by 10 cases occurring after two hours’ 
labor, 36 after three hours, 53 after four hours and the remaining 76 in labors 
of over five hours. 

One hundred and twenty cases occurred in primiparas, 37 after a second labor, 
and the remaining 18 in multiparas. 

The cases occurring after birth are due to faulty methods of washing babies, 
to prophylactic measures employed and to infection by caretakers. 

In connection with “inclusion conjunctivitis,’ the author refers to Lussmann’s, 
who found Prowasek bodies in about half of the cases. 

The author refers to harmful action of the employment of too concentrated 
silver nitrate and advocates its replacement by mercuric chloride, 1 : 4,000; mercuric 
cyanide; strong silver protein, 10 per cent; albargine; mild silver protein, 5 per 
cent; silver acetate, 1 to 2 per cent. When mothers present a vaginal discharge, 
he recommends douching with a solution of potassum permanganate and mercuric 
chloride before labor. 

In the treatment of the eye, he limits the application of silver nitrate to the 
first four or five days and washes the eyes with a 1: 3,000 solution of potassium 
permanganate followed by the instillation of drops of mild silver protein every 
two hours. When there is corneal ulceration, the eyes are flushed with solutions 
of potassium permanganate or mercuric chloride and an ointment is applied. Pro- 
lapse of the iris is treated with atropine or pilocarpine according to the situation 
of the perforation. When the pneumococcus is present, ethylhydrocupreine hydro- 


chloride is used locally. Fintay, Havana, Cuba. [Arcu. Opntn.] 


STRABISMUS IN EARLY CHILDHOOD. R. HEssBERG, Jahrb. f. Kinderh. 134:15 
(Dec.) 1931. 


This is an extremely practical discussion, which emphasizes early conservative 
treatment. - 
CLAUSEN, Rochester, N. Y. 


LESIONS OF THE EYE CAUSED BY STINGS OF BEES AND Wasps: REPORT OF 
Cases. J. STREBEL, Klin. Monatsbl. f. Augenh. 86:657 (May) 1931. 


The author reports two of several cases of bee and wasp stings which came 
under his observation. Both patients, a boy, aged 2, and a man, aged 21, were 
stung in the cornea. Severe purulent inflammation developed in the boy, which, 
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however, cleared completely, as it was of a toxic chemical nature and was 
from bacteria. The sting remained in the cornea, and had caused no disturba 
since 1928. The eye of the young man, who was stung by a bee in 1924, be 
blind, when a secondary infection produced seclusion of the pupil and calcaré 
cataract. The poison of the sting, containing formic acid, may be consider 
disinfectant. It can be neutralized by chloride or preparations that form oxy 
Therefore, the supposed site of the sting should be touched repeatedly 
hydrogen peroxide, or hydrogen chloride. Even large quantities of the poisor 
harmless for the eye and its interior. Stings of bees may remain within the cor 
permanently without causing irritation, even if they protrude into the ante: 
chamber. However, in such cases repeated puncture of the anterior chamber 
recommended by the author, combined with efforts to remove the sting. A cyst 
tome will be of greater value than forceps, which may cause the chitin of 
sting to break. 

Experiments performed by the author proved that the contents of formi: 
in the poison of the sting will not injure the eye and that strong solutions 
formic acid, when introduced into the anterior chamber, will not produce cataracts 


STOLL, Cincinnati. [ARCH. OPHTH 


Diseases of the Ear, Nose and Throat 


NoN-DIPHTHERITIC SORE THROATS. R. Scott STEVENSON, Practitioner 128: 
57 (Jan.) 1932. 


The author lays stress’ on the point that one must make quite certain 
throat conditions in this group are indeed nondiphtheritic. As he states, 
so-called typical foul odor of a diphtheritic throat is very like the so-called ty; 
fetor of Vincent’s angina. Stevenson notes that usually the diphtheroid infla 
mation of the throat is due to the streptococcus, but that it may be accompa 
by the staphylococcus, pneumococcus or Hoffmann’s bacillus. The precise relati 
ship between acute streptococcal tonsillitis on the one hand and scarlet fever, a 
otitis media, acute rheumatism or acute appendicitis on the other is still a matt 
for discussion, but many believe that there is a close association. The treatment 
that the author uses for acute streptococcal tonsillitis is to swab both tonsils 
carefully with tincture of iodine. He states that two or three applications 
be required. Other conditions of the throat discussed include peritonsillar abscess, 


Vincent’s angina and Ludwig’s angina. . : " ' 
8 wig ae SAPPINGTON, San Francisc: 


SEVERE INTOXICATION IN CLINICALLY LATENT OTITIS MEDIA. J. BONABA 


A. Nocues, Arch. de pediat. d. Uruguay 2:341 (July) 1931. 


The authors report a case in a girl aged 4 years. There were no obvi 
symptoms of otitis media. The illness began abruptly with severe vomiting, cou 
and irregular fever. The child showed great prostration, cyanosis, marked abdom 
inal distention and enlargement of the liver. There were no symptoms i 
lung. The Widal test and tuberculin reaction were negative, as were the result 
of examination of the spinal fluid. Spontaneous rupture of both ear drums revealed 
purulent otitis media as the cause. There was almost immediate cessation of! 


symptoms, with complete recovery. ScuLutz. Chicas 


ADENOIDISM AND ADENOIDITIS. D. Popovicir, Monatschr. f. Ohrenh. 65:13 
(Nov.) 1931. 


As adenoidism, Popovici designates the proliferation of the adenoid tissu 
The result of this condition is that the children are weak and anemic and have poor 
appetite and their growth is inhibited. The temperature is either normal or slight! 


increased. Following the removal of the proliferations, the children show 
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improvement. From this adenoidism, the most common adenoidal complication, 
the author differentiates adenoiditis. In this condition the children often have 
high temperatures for considerable periods of time. Inspection of the nose and 
pharynx reveals that the mucous membrane is reddish and swollen and that the 
two cavities are filled with purulent mucus. In regard to the condition of the 
cervical lymph nodes, it is stated that the nodes on the submaxillary angle, which 
are usually involved in cases of sore throat or tonsillitis, are not involved, but 
those in the sternoclavicular region are swollen. Because of this swelling of the 
lymph nodes the disease has by some physicians been designated as glandular 
fever, but the author emphasizes that it is not to be confused with Pfeiffer’s 
glandular fever. About the treatment, the author states that he obtained favorable 
results, especialiy a reduction of the fever, by painting the nasopharynx with a 
2 per cent solution of collargol. Later the children are subjected to adenotomy. 


Epitor’s Aspstract. [ARCH. OTOLARYNG. ] 


THROMBOSIS OF THE CAVERNOUS SINUSES: A CURED CAsE. C. E. BENJAMINS, 
Nederl. tijdschr. v. geneesk. 75:3878 (July 25) 1931. 


In this clinical lecture the author first discusses the etiology, diagnosis, prog- 
nosis and treatment of thrombosis of the cavernous sinuses. He then gives a 
description of two cases observed by him. The first one occurred in a girl, aged 
6 years, who was taken ill with a severe headache and a sore throat. After five 
days the left eye was swollen and the next day the right eye also. When the 
girl had been ill for a week she was taken into the clinic and there showed symp- 
toms of meningitis. Both eyelids were edematous, there was protrusion of the eyes 
and the pupils did not react to light. The temperature was high. The condition 
became steadily worse, and after five days the child died. At autopsy purulent 
thrombophlebitis in both cavernous sinuses and a purulent meningitis were found. 
The second case occurred in a boy of 15 years. The primary disease here was a 
cholesteatoma of the middle ear. At operation thrombosis of the transverse sinus 
was found. As the first symptom of disease of the cavernous sinuses, ophthalmo- 
plegia appeared, soon followed by abscesses in different places (e. g., in the lung 
and orbit), all pointing to a thrombosis originating in the cavernous sinus. Septic 
symptoms were noted. Symptoms of stasis appeared at a later stage of the disease 
and caused cyanotic coloring of the eyelids with protrusion of the eye. After 
healing of the orbital abscesses the latter symptoms remained quiet for a long 
time. After about two months the boy recovered from his severe illness. This 
is the tenth case of cured otogenic thrombosis of the cavernous sinuses reported 


in the literature. VAN CREVELD, Amsterdam, Holland. 


Diseases of the Skin 


XERODERMA PIGMENTOSUM. F. B. BiacKmar, Am. J. Ophth. 14:884 (Sept.) 
1931. 


Eighty cases of xeroderma pigmentosum have been reported, and the author 
adds another case. A girl, 6 years old, had an ulcerated growth on the eyelid, 
with pigmented areas on the skin. The first symptoms were noted at 6 months, 
when the baby appeared badly sunburned after sitting in her crib on the porch. 
At the present time the child cannot tolerate daylight. This is the usual history: 
Warty growths (epitheliomas) appear on the pigmented spots and grow until 
removed. Contractures follow their removal. After from 6 to 10 years the 
malignant character of the condition is manifest, and the child dies of malnutrition. 
There is no successful treatment although one patient was reported as cured by 
roentgenotherapy. As the growths appear, they should be removed with a curet. 
Sunproofing ointment might prove useful when sun exposure cannot be avoided. 


SANFORD, Chicago. 
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SYMPTOMATIC AND ASYMPTOMATIC RINGWORM. ALBERT STRICKLER 
REUBEN FRIEDMAN, Arch. Dermat. & Syph. 24:430 (Sept.) 1931. 


The authors present this study to determine the degree of prevalence of ring- 
worm of the feet among patients who frequent dispensaries. The disease is 
universally distributed. The greatest number of cases are found wherever people 
have the habit of walking barefooted on moist surfaces. This includes the 
warmer parts of countries, educational centers and places where there is mor 
less careless personal hygiene, such as gymnasiums, swimming pools, locker rooms, 
etc. The disease seems to be seasonal, as it occurs especially in people wl 
perspire freely during the summer months. 

A series of 1,073 patients, over 21% years of age, seen consecutively in 
dispensary were studied for exactly one year. The cases were divided epidemio- 
logically into symptomatic and asymptomatic groups. The latter may be sub- 
divided into two groups, one with clinical lesions, i. e., a clinically positive growth, 
and one without, i. e., a clinically negative group. The symptomatic group 
included those cases in which the patients were acutely aware of the presenc¢ 
lesions and went to the physician primarily for relief. Symptomatic ringworn 
the feet occurred in 50 patients, or 4.7 per cent. Asymptomatic cases showing 
positive microscopic evidence of fungus numbered 529, or 51.7 per cent. Ther« 
were 494 cases, or 48.3 per cent, that were negative for fungus microscopicall; 
The vesiculobullous type of the disease was found in 36 per cent of the symp- 
tomatic cases. The authors find that the asymptomatic cases are potent factors 
in the dissemination of the disease and that there are as many cases among patients 
who frequent dispensaries as among private patients. The greatest age incidence 
is from 30 to 40 years. Ringworm of the feet today ranks as possibly the most 
common disease of the skin. HeEnninc, Iowa Cit; 


KERION MICROSPORICUM WITH HEMATOGENOUS AND EcroGENous Mi 
SPORIDS: REPORT OF A CASE, WITH REFERENCE TO THE LITERATURI 
BLUMENFELD, Arch. Dermat. & Syph. 24:607 (Oct.) 1931. 


The author reports a case of kerion of the scalp associated with hematogenous 
microsporid (papular exanthem and lichen spinulosus) and ectogenous microsporid 
in a child of 6 years. Microsporon lanosum was cultivated from the lesion on 
the scalp and was seen microscopically. No fungi were found in the lesions 
the body. This case is of interest because kerion microsporicum not onl 


uncommon but is rarely found in the combination reported. 
HENNING, Iowa City 


FLEXURAL Eczema: A SuBGROUP OF INFANTILE EczEMA. HERMAN GOODMAN 
and Marjorie Burr, Arch. Pediat. 48:658 (Oct.) 1931. 


The authors recognize a form of eczema with a predilection for the flexures 
of the body, and speak of this distribution of eczema as “flexural eczema.” Seventy- 
five patients were observed. This type of eczema appeared to affect girls more 
often than boys and is more prevalent between the ages of 2 and 8 years. The 
lesions appear chiefly on the flexor surfaces of the neck, arms, wrists and knees 
and behind the ears. In about half of the cases other members of the family 
have skin eruptions, eczema, urticaria, asthma, hay fever or gastro-intestinal 
upsets on eating certain foods. As a rule the patients were poorly nourished and 
poor eaters with a preference for sweets and rich foods in general. “Sensitivity 
to specific foods may be determined by a careful history. Protein skin tests 
have given negative or entirely doubtful results. Test diets eliminating all sus- 
pected foods for several days, these foods then being given one at a time in large 
amounts every other day, serve to deny or confirm the suspicions of the physician 
or mother as to the sensitivity of the patient to that particular food.” 


WADDELL, University, Va 
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FuNGous INFECTIONS OF THE FEET; OBSERVATION OF THEIR INCIDENCE IN A 
ScHOOL IN NEw YorkK City. GEORGE C. ANDREWS AND FREDERICK W. 
BirRKMAN, New York State J. Med. 31:1029 (Aug. 15) 1931. 


Five hundred and twenty students in a trade school in New York City were 
examined for fungous infection of the feet; 65, or 12.5 per cent, gave evidence of 
active infection and 31, or 6 per cent, a past history of infection. Of 50 other boys 
examined by cultures, 6 gave clinical evidence of the disease; positive cultures 
were found in several who appeared well. The authors believe that the mere 
presence of fungi on the skin is not evidence of active infection. The smaller 
percentage of positive cases in this series as compared with that reported from 
studies in the University of Pennsylvania and University of California is explained 
by the social standing of the students. The boys in the trade school were not 
subjected to frequent baths and did not attend the gymnasium or swimming class. 
It was noted that the cleanest feet were those most likely to show infection. 


AIKMAN, Rochester, N. Y. 


SPECIAL UsEs oF Liguip OxyGen. H. G. Irvine, Brit. J. Phys. Med. 6:95 
(Aug.) 1931. 


Interest in liquid oxygen has been renewed because it is now available in nearly 
every city and because the present efficient glass thermos bottle serves as a satis- 
factory container. The author makes applications with an ordinary swab on a 
wooden applicator. He states that it has a distinct value in the removal of warts, 
some types of nevi, the warty keratosis resulting from old roentgen burns, senile 
keratoses, seborrheic keratosis and pyogenic granulomas. He has treated over 
300 patients with verruca vulgaris of the hands and feet, and thinks that this 
treatment is the most satisfactory for the child with a number of lesions. In a 
wart the size of a pea the lesion is frozen down to the skin and then kept frozen 
for three minutes. The lesions form a dry crust and come off in the course of 
ten days or two weeks. Sometimes two or more applications are required. 


HARTMAN, Cleveland. 


A CASE OF MELEDA DisEAsE. J. HutINner and H. Drriart, Bull. Soc, de pédiat. 
de Paris 29:67 (Feb.) 1931. 


A girl began to show symmetrical bilateral keratosis of the palms and soles 
just before she was 1 year old. The father had had the same type of skin disease 
since the age of 5 years. This disease that Unna described as congenital keratosis 
palmaris et plantaris occurs endemically in an island in the Adriatic, Meleda, by 
which name it is sometimes called. The disease lasts indefinitely, is worse in the 
winter than in the summer and often incapacitates the patient. An ointment is 
used to soften the thickened horny layer of the skin, and sometimes scraping 
with a knife or pumice stone is permissible. Roentgenotherapy has been reported 
as giving good results. In this case arsenic and mercury as well as thyroid extract 
were prescribed alternately for periods of fifteen days, and some improvement in 
the condition of the skin was noted. There were no abnormalities of the nails, 
hair or teeth, such as frequently accompany this skin disorder. 


3ENJAMIN, Montreal, Canada. 


MopERN CONCEPTION OF AcropyNiA. M. PEnu and H. JArricot, Paris méd. 


2:390 (Nov. 7) 1931. 


The clinical symptoms of acrodynia are hypotonia, adenopathy and pyrexia, and 
the spinal fluid usually shows an increase in albumin. At autopsy diffuse lesions 
are found both in the peripheral nervous system and in the mesocephalic region. 
These resemble somewhat the lesions of poliomyelitis. There are two possible 
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causes: first, avitaminosis, but the fact that the disease lasts in such a chroni 
form and cannot be induced experimentally in the human being makes this theo 
doubtful; second, an intoxication, but this must be intrinsic or extrinsic. 
external factor cannot be proved, but in favor of an intrinsic factor is the frequ« 
association with nervous disorders. Acrodynia is occasionally associated wit 
encephalitis, and the question arises whether it may not likewise follow influenza 


SANFORD, Chicago 


SoME CONDITIONS OF INFANCY ACCOMPANIED BY INDURATION OF THE SK 
R. Fiscui, Rev. frang. de pédiat. 7:401 (April) 1931. 


The author reviews the literature on sclerodema and sclerema, and reports 
five cases of his own to show that this condition is a terminal symptom in certai 
infectious and noninfectious conditions. The first case was in a boy, 3 months old 
in whom the sclerema followed pneumonia and suppurative pleurisy; the second 
followed alimentary intoxication in a 5 months old girl; the third case occurred 
in a boy aged 1 month following meningitis; the fourth in a 6 months old bh 
following digestive disturbances, and the fifth in a 7 day old premature infa 
with atelectasis. Microscopically the skin showed a necrosis of the subcutaneous 
fat cells; if there was any inflammation, it was shown by a microcellular infiltra 
tion, with some proliferation of fibroblasts at the base of the fat lobules that were 
necrosed. In cases of long duration there is a formation of calcareous deposit 
in the spaces between the subcutaneous fat cells. 

Attempts to produce similar histologic pictures in the rat and rabbit by ski 
friction and ethyl chloride were unsuccessful, particularly in that there was 
inflammatory reaction. To prove, however, that in the human being for the first 
six months, the skin may present modifications of the aforementioned changes 
following infection, histologic examinations were made of seven infants unde 
7 months of age who died of various infections. The subcutaneous fat showed 
number of variations from the so-called normal. 

The conclusion is therefore drawn that in the infant there is a series 
conditions accompanied by a cutaneous induration in which alteration of the sub 
cutaneous fat cells plays an important role. The difference in type is due simp 
to transition. If the initial state is without inflammation, the reaction will be 
short duration. These changes in the tissues may be of the utmost importance 


the ultimate outcome of a generalized disease. oe aad 
SANFORD, Chicago 


CYTOSTEATONECROSIS IN A CASE OF RITTER’S DISEASE. BELLOCQ, LAu1 
and Meyer, Rev. franc. de pédiat. 7:489, 1931. 


Pemphigus developed in an infant on the twelfth day of life, and death occurr: 
on the twenty-fifth day. The skin showed histologically a diffuse infiltrati 
of polymorphonuclears as an inflammation, with reabsorption of the fat cells. Th« 
fat contained in the adipose cells was separated into droplets. The characteristi: 
picture is the inflammation of the vascular tissue, with absorption of the adipos¢ 
tissue and replacement by connective tissue. “een my oe 

SANFORD, Chicago 


A CASE OF ACRODYNIA (INFANTILE) OF SELTZER-SWIFT-FEER IN A YoOt 
AGED 19. F. PENNACcCHI, Riv. di pat. nerv. 37:126 (Jan.) 1931. 


The author reports the case of a youth, aged 19, who previously had norma 
developed both physically and mentally, and whose behavior gradually modified 
so that in a few weeks he became mute, indifferent and negativistic, and had 
incontinence of urine and obstinate constipation. Neurologically,-there were son 
muscular atrophy of the hands and some hypertonus. There was considerabl 
hyperhidrosis, involving particularly the head, hands and feet. The pupils were 
enlarged and sluggish in reaction. Saliva was abundant. Three months later 
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trophic condition of the feet, represented by desquamation, developed. The skin 
of the feet was cyanotic. Later, desquamation was noticeable also in the palms. 
In his attempts to walk, the patient disclosed great carefulness and slowness, and 
walked as if he had pain in the feet. 

The author discusses the symptomatology and pathogenesis of the condition, 
and concludes that the case should be classified as acrodynia as described in 1828 
by the French author Chardon, in 1903 by Selter under the name of trophodermato- 
neurosis, eleven years later by Swift under the name of erythro-edema and in 
1921 by Feer under the name of neurosis sui generis of the vegetative system. 
Though the reports of cases in Europe, America and Australia deal essentially 
with the infantile form, the author believes that his case may belong to the group 
of acrodynia. The author believes also that from the pathogenic standpoint the 
condition is due to a virus infection similar to, but not identical with, that of 
epidemic encephalitis, which enters the body through infection of the rhinopharynx. 
The infection seems to have a predilection for the vegetative centers of the 
diencephalon and mesencephalon. 


FERRARO, New York [ArcH. NEurROL. & PsycHIAT.]. 


THE CUTANEOUS CHANGES CAUSED BY THALLIUM ACETATE. J. VON VASAR- 
HELYI, Dermat. Wchnschr. 92:649, 1931. 


Histologic study during and after complete epilation in young white rats given 
thallium acetate showed a low grade inflammatory process with infiltration of the 
hair follicles by polymorphonuclear leukocytes. Chemical tests revealed thallium 
in the skin. The author concludes that epilation by means of thallium is due to 
its direct action on the skin, that its excretion by the cutaneous glands results in 


inflammation leading to loss of hair. Parsons, Los Angeles. [Arcu. PATH.] 


THE SENSATION OF ITCHING, SCRATCHING AND THE PILOMOTOR REFLEX IN 
Inrancy. D. H. Karptus, Jahrb. f. Kinderh. 132:140 (July) 1931. 


Of one hundred infants under 1 year of age, practically all in each age group 
reacted to the application of a commercial “itch-powder” to the skin by more or 
less varied bodily movements; it is assumed that they felt the itching. The most 
violent reactions were found at the sixth month. Scratching appeared at the 
third month. Pilomotor responses to various stimuli were noted at all ages. It 
is concluded that the striking difference between erythrodermia in the first few 
months of life and true eczema thereafter cannot be attributed to any lack of 
nervous response by the skin early in life. An excellent discussion of the literature 


is included. CLAUSEN, Rochester, N. Y. 


Surgery and Orthopedics 


AcuTE APPENDICITIS ASSOCIATED WITH PARATYPHOID FEVER. SAMUEL ALLI- 
son Roses, Arch. Pediat. 48:785 (Dec.) 1931. 


The author reports a case of acute appendicitis occurring in a child suffering 
from typhoid fever. The very scant mention of such cases in the literature is com- 
mented on. These cases are probably sufficiently common to be borne in mind. 


WADDELL, JR., University, Va. 


ADVANTAGES OF OPERATIVE TREATMENT OF FRACTURES OF THE ELBow. José 
CASTRO VILLAGRANA, J. Bone & Joint Surg. 14:65 (Jan.) 1932. 


The term fractures of the elbow includes all fractures about that joint. Such 
fractures, numerically considered, are third in frequency of occurrence. Frac- 
tures of the leg (femur, tibia, fibula) and clavicle alone outnumber them. In 
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fractures of the elbow joint the three cardinal principles in the treatment of frac 

tures must especially be kept in mind: (a) the best possible coaptation of the 
fragments, (b) maintenance of reposition and (c) subsequent treatment to restor¢ 
function. Any marked increase in the size of the bony structures about the elbow 
will interfere with function; therefore, in this location it is especially important to 
obtain and maintain as excellent an anatomic replacement as possible. The elbow 
joint, as is well known, has the peculiarity of producing fibrous exudate whic! 
forms large calluses tending to produce adhesions in the joint, with subsequent 
immobility, as well as muscular atrophy due to nerve compression. Therefore 
early treatment for the maintenance of mobility is essential, even before the callus 
formation has become firm enough to maintain coaptation of the fragments. Open 
reduction and fixation by wire, screws or plates permits early motion without the 
necessity of waiting for firm callus. Fixation in plaster is not used. Cardboard 
splints, with the arm in extension, are sufficient. From five to eight days later 
these are removed, and the arm is kept straight for a few days. Eight days later 
motion is commenced, with subsequent physical therapy. 

Ryan, Vancouver, B. C. 


UROLOGICAL PROBLEMS IN CHILDHOOD. ARTHUR SPRENGER, South. M. J. 25: 
137 (Feb.) 1932. 


Children are susceptible to the same diseases that are found in adults except 
diseases of the prostate and carcinoma of the prostate and bladder. Urologic 
procedures in children are usually carried out under general anesthesia. Witl 
present-day instruments, these procedures can be carried out readily and aré 
entirely safe. They are generally accompanied by very little reaction. There is 
not enough cooperation between the practitioner, pediatrician and urologist 


diseases of the urinary tract in infancy. ScuLutz, Chicago 


THE TREATMENT OF HIRSCHSPRUNG’S DISEASE BY LUMBAR SYMPATHETI 
GANGLIONECTOMY AND RAMISECTION. J. Bacot OLpHAm, Liverpool Med. 
Chir. J. 39:21, 1931. 


This author reviews the various medical and surgical procedures that have 
been used in the treatment of Hirschsprung’s disease, and then goes on to describe 
the rationale, the procedure and the results obtained by lumbar sympathetic gan 
glionectomy and ramisection. The results are good and bear out the theory that 
congenital idiopathic dilatation of the colon is due to hyperactivity of the sympa- 


thetic enervation of the lower part of the bowel. Teese Beseen Til 


THE AUTONOMIC SYSTEM IN RELATION TO SURGERY. JOHN FRASER, Tr. Med. 
Chir. Soc. Edinburgh, p. 189, 1930-1931; in Edinburgh M. J., December, 1931 


Fraser discusses the developing field of surgery of the autonomic nervous 
system, pertinent to his own surgical experience in recent years. In the sub- 
division of the alimentary system he mentions two classes of diseases that affect 
early childhood. These are (1) the congenital hypertrophies of prenatal life and 
early infancy, namely, of the pyloric antrum, the terminal ileum and the colon 
(megacolon), and (2) the arrhythmias (irregular and incoordinated contractions of 
the intestines), which lead to the clinical condition of intussusception. The con 
genital hypertrophies have to do with an incoordination of function; if life can 
be maintained, they will disappear. Fraser suggests that they have not been dealt 
with by autonomic denervation (removing the vagus innervation), because it is 
not known which portion of the autonomic nervous system is responsible for the 
error. If congenital hypertrophy could be produced experimentally, denervation 
could be attempfed on animals. Megacolon has proved amenable to lumbar sym 
pathectomy, as first brought out by Royle, in 1927, in a 10 year old boy who was 
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cured of the accompanying constipation. The arrhythmias affect the infant just 
after the early weeks of life, by peculiar peristaltic disturbances, which go on to 
intussusception. Normally in peristalsis there is an advancing wave of contraction, 
preceded by a wave of relaxation. If the relaxing or inhibitory phase fails to 
be transmitted, “the strong contraction of the peristaltic rush” may take a segment 
of the intestine into a distal portion, thereby initiating an invagination. A defect 
in anatomic attachments may make possible an intussusception or an interference 
with transmission of the inhibition. Cecopexy has been suggested for this con- 
dition, possibly on the basis of the theory of stabilizing the sympathetic nerve 


supply. NerF, Kansas City, Mo. 


TREAMENT OF CONGENITAL CLUBFOOT AFTER Twe YEARS. ANDRE TREVES, 
Rey. d’orthop. 18:393 (Sept.) 1931. 


Tréves reviews the classic methods of treatment of congenital clubfoot with 
equinovarus deformity. His opinion is that the least possible amount of surgery 
should be used in the infant, and when an operation is necessary the subcutaneous 
method should be utilized. After the child is 2 years of age, scooping out of the 
tarsals, without injury to any articulation, will permit of correction of the 
deformity. Usually scooping out of the astragalus alone will suffice, but the 
calcaneus and even the cuboid may have to be entered to obtain sufficient remodel- 
ing of the bones. Since the cartilaginous centers are still soft until the seventh 
or eighth year, this is easily done. The poor results are attributed to two causes: 
refusal of the parents to carry out extended treatment, and incomplete surgical 
treatment. Numerous roentgenograms are shown and several cases reviewed. 


Ryan, Vancouver, B. C. 


HYDRONEPHROSIS WITH CoLic DUE TO POSTERIOR POLAR ARTERY. M. 
VILLIET, Schweiz. med. Wchnschr. 61:1194 (Dec. 12) 1931. 


A 10 year old girl was operated on because of attacks of right-sided renal colic. 
The right ureter was found to be kinked by an abnormal renal artery, and the 
renal pelvis dilated. The vessel was resected, with complete relief of symptoms. 
Intravenous pyelography six months later showed a dilated pelvis and calices on 
the right side. These could not be visualized by this method before operation. 


Woman, Chicago. 


DERMOID Cyst OF THE Ovary. A. RopricuEz Castro, Arch. de pediat. d. 
Uruguay 2:344 (July) 1931. 


The condition was observed in a girl aged 7 years. The initial complaint was 
acute pain in the right lower abdominal quadrant accompanied by vomiting and 
some fever. Abdominal and rectal plapation revealed a tumor mass in the right 
lower quadrant on a level with the ovary. The outline of the mass was difficult on 
account of a massive collection of feces in the rectum. A diagnosis of congenital 
cyst of the ovary, acutely inflamed and due to torsion, was made and confirmed 


at operation. The tumor proved to be a dermoid cyst. Scututz, Chicago 


ARTERIOTOMY IN CHILDHOOD. G. BiscHuorF, Ztschr. f. Kinderh. 52:139, 1931. 


Bischoff uses the temporal artery when arterial bleeding in children is necessary. 
The artery is located by palpation, the area is shaved free from hair and cleaned 
with iodine and the artery is then incised. After the collection of blood, the artery 
is tied. If sterile precauations are followed, no infections, hematomas or loss of 


hair occur. ~ , 
SHELLING, Baltimore. 
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ASYMMETRIC DEVELOPMENT OF THE THORAX IN CHILDREN. t. J. Har 
STEIN, Maandschr. v. kindergeneesk. 1:33 (Oct.) 1931. 


Symmetry is an important sign of the normal thorax. In the greater nun 
of congenital or acquired deviations of the thorax the sternum is the centé« 
the deviation. However, asymmetric deviations also occur. The author 
observed a typical asymmetric development of the right part of the thorax in 
children of different ages and in both sexes. Five of such cases are described 
The existence of scoliosis and rickets could always be excluded, as could diseases 
or deviations of the intrathoracic organs. The cause of the deviation was studied 
in an anatomic preparation from a girl aged 4 years, showing the same asymmetry 
at the right side of the thorax. A difference in length between the ribs of both 
sides was found which manifested itself principally in thé stiff bony parts of the 
ribs, and sufficiently explains the asymmetry. Treatment is usually not necessat 
If the deviation increases, respiratory gymnastics with slight pressure treat: 


are advised. : , 
VAN CREVELD, Amsterdam, Holland 


Miscellaneous 


DENTAL PROPHYLAXIS IN CHILDREN. ROGER H. DENNETT, Dental Cosmos 74: 
38 (Jan.) 1932. 


This article deals mostly with the relationship of diet to dental caries, wl 
the author contends is one of the mast pressing health problems. He comments on 
Mellanby’s experiments with various forms of diet on groups of children showing 
that the presence of vitamin D particularly, and also in some cases a large amoun 
of vitamin C, may account for the absence of caries and also for an arrest 
caries. The author contends that the diet of a child should include the maximu 
amount of vitamins, A, B, C and D. His manner of supplying vitamin D is 
means of viosterol, 30 drops daily from October until April, while from May 


September sun baths are utilized. Markus, Philadelphi 


THE INFANTOMETER. CHARLES Dumay, M. J. & Rec. 13: 502 (Nov. 18) 1931 


The author describes a sliding rule, an ingenious instrument for measuring 
infants from birth up to 4 years of age. He also gives certain observations that 
he has made concerning gain in height of children. 


WILLIAMSON, New Orleans 


Harr EATING AND PIcA IN CHILDREN. JEAN SmiTH, Brit. J. Child. Dis. 28: 
282 (Oct.-Dec.) 1931. 


The author cites the case of a girl, 3 years of age, who was admitted to the 
hospital for investigation of her poor state of nutrition. The parents gave no 
history of pica, but the child demonstrated this condition on the first day after 
admission. Several days after admission a swelling was noticed in the epigastrium, 
and later the child passed a compact ball of hair, the size of a hen’s egg. A 
muth meal was given, and the roentgenograms showed a foreign body in the 
stomach. Subsequently the child passed three more balls of hair, and then her 
general conditon improved rapidly. The author states: “A curious feature of 
these children is that although they are frequently known to have eaten sand, dirt, 
wall plaster and similar things they have almost without exception never been 
observed to eat hair.” Two main hypotheses are offered: (1) that the eating of 
hair and pica are a type of neurosis, and (2) that these perverted appetites repre- 
sent a craving for some missing article of the diet. It is interesting to note that 
the ileocecal valve presents a much greater difficulty to the passage of the foreign 
body than does the pylorus. awoann. New Yor! 
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REVIEW OF DISEASES OF INFANCY FOR 1931. P. LEREBOULLET and F. SAINT 
GriRONS, Paris méd. 2:369 (Nov. 7) 1931. 


The authors present their annual review of the French literature on social 
hygiene, diseases of the new-born, infant feeding, digestive disturbances, respira- 
tory diseases, deficiency diseases, tuberculosis, syphilis, anemias, heart disease 
and contagi is : ; ‘ 

1 contagious diseases SANFORD, Chicago. 


THE CAUSES OF INFANT MORTALITY IN THE First TEN Days oF LIFE. A. 
CONVELAIRE and P. LEREBOULLET, Paris méd. 2:385 (Nov. 7) 1931. 


The authors conclude that the life of the new-born infant is directly propor- 
tional to its vitality at birth. This vitality is slightly affected by trauma and 
malformation, but greatly by influences that cause congenital debility, such as 
prematurity, syphilis and a poor condition of the mother. They believe that 
correction can be accomplished by medical organization and social assistance. 


SANFORD, Chicago. 


Precocious Puserty. C. Batpt, Prat. pediat. 9:179 (May) 1931. 


This is the report of a case in a 19 months old baby who had shown precocious 
puberty with menstrual bleeding since her eleventh month. The author suggests a 
pluriglandular functional disturbance, the result of a diencephalic lesion following 
pertussis, as the possible cause of the condition. Dootey, Kent, Conn. 


Stupy OF INFANT MORTALITY IN Pisa (ITaALty). AuGusto GENTILI and ANNI- 
BALE PiccioLi, Thesis, Pisa, 1931. 


This paper represents the report of a study on infant morbidity and mortality 
made in the city of Pisa over a period of eleven years, from 1919 to 1929 inclu- 
sively. The study was a detailed one, and covered every phase of all conditions 
relating to the subject. Its conclusions are important in that they emphasize the 
necessity for determined efforts to reduce these rates. The mortality rates for 
children from birth to the twelfth year show a slight but progresive decline; the 
number of deaths in children under 12 years of age represents from one fourth to 
one fifth of the total number of deaths. The rate for children under 1 year is 
particularly high and accounts for 51 per cent of the total mortality for children 
under 12 years of age. Among the causes of deaths in infants nutritional dis- 
turbances and diseases of the gastro-intestinal tract are in the lead, with acute 
diseases of the respiratory tract second, while acute contagious diseases and tuber- 
culosis appear only as incidental causes. During the first month of life the most 
frequent causes of death are represented by prematurity, congenital debility and 
congenital deformities (malformations). The number of stillbirths in Pisa was 
excessively high, the rates for some years (50.4 per cent in 1921, 54 per cent in 
1928 and 51 per cent in 1929) being higher than the maximum rate for 1918 
throughout the kingdom (47.9 per cent). The authors give a clear account of the 
welfare efforts that have developed in Pisa during recent years on the part of 
“The Provincial Federation of the National Work for the Protection of Maternity 


,?? 
and Infancy. SIGNORELLI, New Orleans. 


CHILD WELFARE IN SAO PAULO, BRAzIL. WALDOMIRO DE OLIVEIRA, Bol. Inst. 
internac. am. de protec. a la infancia 5:183 (Oct.) 1931. 


The strength of the race depends principally on its activity in combating 
ignorance. One of the chief factors that injure child health and the race as a 
whole is syphilis, an evil that is successfully being dealt with in Sao Paulo. Pre- 
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nuptial examinations and the teaching of child care to future mothers are impor- 
tant items. The Inspection of Sanitary Education accomplishes this efficient work 
by means of the “little mothers” classes, the practical courses in child care, t 
demonstration kitchens, the- physical and attendance contests among infants, et 
It will be necessary to regulate through law the work of the pregnant mothers, 
their rest during the last month before and the first month after childbirth, the 
facilities to be allowed to the nursing mothers, etc. The most convenient measure 
for children of preschool age is a kindergarten of an educational and sanitary) 
character; and for children of school age, an open air school regulated with the 
pedagogic criteria of the active school. The school medical services will be more 
efficient if under supervision of the Department of Health. There are several 
problems that affect child health from a social point of view, such as the 
minimum wage system, the cooperative system, which might solve many economi: 
difficulties of the poorer classes, and compulsory insurance against the risks 
sickness or invalidism. en i a 
AUTHOR'S SUMMARY 


MATERNAL AND INFANT MORTALITY IN RELATION TO THE CHILD HEA! 
PrRoGRAM. J. H. M. Knox, Bol. Inst. internac. am. de protec. a la infancia 
§:200 (Oct.) 1931. 


According to information from the United States, two thirds of maternal 
mortality is due to preventable causes; neonatal mortality may also be cor 
siderably lowered. In order to reduce maternal and neonatal mortality and still- 
birth, the mothers should be better cared for during pregnancy and at childbirth 
To attain this reduction, the following are recommended: to establish mothers’ 
health centers in rural districts; to improve the instruction of midwives; to 
increase the number of beds for obstetric cases in the rural hospitals; to establish 
the service of the midwife nurse of public health; to employ the public health 
nurse, under medical supervision, to instruct and advise pregnant mothers, and to 
raise the standards of the teaching of obstetrics in the medical schools. 


AUTHOR’S SUMMARY 


Laws RELATING TO CHILDREN. NEVA R. DEARDORFF, Bol. Inst. internac. 
de protec. a la infancia 5:210 (Oct.) 1931. 


It is necessary to study from time to time the collection of laws relating 
children. State commissions for the study and revision of child welfare laws have 
been established in the United States. Some of them have been successful 
improving existing legislation and encouraging its enforcement. A serious phase 
of the subject is related to the creation of public opinion through educational 
means, so as to form a favorable background for the enactment of laws that may 
satisfy the needs of the times. The study of child welfare laws requires a 
thorough, scientific effort and the cooperation of legislators, social workers, publi: 
officers, the press and the public at large. Every country should publish a 
collection of all its child welfare measures and make it available to those interested 
in the subject. AUTHOR’S SUMMARY 


THe WorK OF THE JUVENILE COURT AND THE CHILD GUIDANCE CLID 
Witiiam HEAty, Bol. Inst. internac. am. de protec. a la infancia 5:220 


(Oct.) 1931. 


re 


All well organized juvenile courts are provided with adjoining clinics wh: 
a research study of the causes of delinquency is scientifically carried out, with 
the end of discovering the means of reforming the child. The facts prove, however, 
that frequently such reform is not attained. The information supplied by the 
clinics was not as useful as was expected, the fact being verified that to control 
delinquency it is not sufficient to obtain a better knowledge of the individual 
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is also necessary to hold full control of the causal factors of delinquency. Children 
of from 14 to 15 years of age, who frequently appear before the court, are difficult 
to reform. Hence a new system called “child guidance” was started, with the 
principal aim of preventing delinquency. Few of the subjects who attend the 
child guidance clinics are remitted by the courts. About all are remitted by 
the teachers, the social workers or the parents. The psychologic conditions of the 
child as an individual and as a member of the family are taken into account, as 
are his financial means and social environment. This full study may yield a 
wider knowledge of the child and of the motives that induce him to act in a certain 


way. ~ 
¥ AUTHOR’S SUMMARY. 


ReEsT IN BED AND SECLUSION IN HOSPITALS FOR CHILDREN, GERHARD 
STELLAR, Kinderarztl. Praxis 2:153 (April) 1931. 


Stellar pleads for a more intelligent use of rest in bed in acute and chronic 
infections. Absolute rest in bed may with advantage be combined with open air 
treatment in conditions involving severe nervousness, such as angioneurotic dis- 
turbance, diseases of the vegetative nervous system, the *thyrotoxicoses of puberty 
and the severe emaciation following chorea minor. While this combined treatment 
of fresh air and rest is well recognized in tuberculosis, it may be of equally 
great value in other severe chronic diseases. HUENEKENS, Minneapolis. 


THE ScHooL PHYSICIAN IN THE WELFARE MOVEMENT. ARTHUR KELLER, 
Monatschr. f. Kinderh. 51:241 (Nov.) 1931. 


Apparently infant welfare in Berlin is more a matter of behavior study and 
special clinics for children with behavior problems than of a nutritional clinic. 
Keller pleads for a better understanding of psychology and pedagogy by the 
school physician. These physicians can recognize frank cases of feeblemindedness, 
but their training does not equip them to recognize milder types of mental abnor- 
mality. There is a special clinic in Berlin in the Kopenplatz devoted to the study 
of these problems, and Keller writes rather enthusiastically about it. Both a 
psychologist and a psychiatrist are active in this clinic, and the author values 
especially the contribution of the psychiatrist, feeling that he is more helpful to 
the child. Keller pays a special tribute to Alexander Neuer who is a pupil of 
Alfred Adler and who has brought the methods of Alfred Adler to Berlin. Of 
all the various systems Keller believes that the application of the so-called 
“individual psychology” is the most efficient. GeERsTLEY, Chicago. 


SEXUAL DEVELOPMENT. C. BUHLER, Ztschr. f. Kinderh. 51:612 (Oct.) 1931. 


Charlotte Bithler, with Freud’s conception as a basis, in consideration of the 
literature and after observation of her own small children, considers as a partial 
standard of sexual experience in children a sensation of pleasure of definite degree 
which arises in association with the stimulation of definite areas of the skin and 
mucous membrane. Its occurrence in babies is disclosed by expressive movements 
and fixed attention, which can be accurately described. It occurs later at about 
the age of 5 years in definite talk and ideas, without manipulation. In relation 
to the sexual situation, Bithler says that a baby is isolated in it at first, i. e., is 
auto-erotic, and that the problem of the introduction of the partner and the trans- 
formation of the auto-erotic situation to one of mutual stimulation has not been 
sufficiently explained by psychologists. She thinks that the partner is taken on 
from the common play situation and play partnership, which at the age of from 
5 to 8 years is built up to sexual play with mutual stimulation. The partner at 
this stage is not originally a specific sexual partner. Selection in relation to 
partnership in early childhood exists not as a sexual situation but as a manifesta- 


tion of sympathy and fondness in social contact. Emerson. Boston 
MERSON, Boston. 





ABSTRACTS FROM CURRENT LITERATURE 


THE TRAINING OF CHILDREN IN SUMMER Camps. J. C. Bapick!, Opieka 
dzieckiem 9:217 (June) 1931. 


The supervision of children in summer camps is a great problem in Pola 
at present. The methods used are of great interest. The children are divided int 
groups of from thirty to fifty. These are again subdivided. Each group has 
supervisor, a person of good character, who knows child psychology. He 
responsible for the training of his group of children. They are trained alons 
spiritual, mental and bodily lines. No child is punished, but if a child is doing 
the right thing he is rewarded. Krurinsxt, Chicago 


PusBLic CARE OF CHILDREN IN NORTHERN EUROPE. . L. GEMBARZEWSK 
Opieka nad dzieckiem 9:231 (June) 1931. 


The public care of children started a long time before the world war. Hoy 
ever, the war gave a great impetus to this work in Great Britain, Germany, Franc¢ 
Italy and Belgium. In Germany the care of children is undertaken by the 
government. There are about 6,000 private institutions in which almost 2,500,000 
children are cared for, The work costs the government 1,249,600,000 marks yearly 
and 55,500,000 marks are spent by the private institutions. In France work of this 
kind is supervised by the government, but there are also private institutions. Tl 
government takes charge of the prenatal care. For this work each citizen is taxer 
4.70 francs yearly. In Italy children are cared for by the government and privaté 
institutions. In 1927 a tax was imposed on bachelors, the proceeds going t 
support this work. In Great Britain these organizations are mainly private, but 
the government also helps. The approximate cost is 1,160,000 pounds yearly, 
cost of 6 pence per person. In Belgium the care of the baby is in the hands of the 


government, as in the Italian system. , “Le: 
5 . an syste KRUPINSKI, Chicago 


HEALTH WorRK AMONG CHILDREN IN RUSSIA FOR THE Last FEW YEA! 
J. M. Orvik, Oxmatdite i Oxdp. 3-4:7, 1930. 


The problem of social reconstruction of national homesteads and of enrolling 
masses in active social reconstruction brings new demands every year. Buildir 
healthy and strong collective homesteads must go hand in hand with the rest 
the national problems, such as cultural development. Health work among childret 
must proceed along the lines of organizing special health centers. Much worl 
has been done in this respect, but it is only the beginning. It is necessary 
organize children’s excursions. The excursion places must furnish proper fox 
and medical care, and must have all the comfort and conveniences of summ« 


resorts. - con 
cares KRUPINSKI, Chicago 
THE CONSERVATION AND ORTHODONTO-PROPHYLACTIC TREATMENT OF TI! 
DENTURE OF CHILDREN BY THE SCHOOL DENTIST. 3EDRICH NEUMAD 
Zubni lékarstvi 30:181 (May) 1930. 


The author points out that there were 43 per cent orthodontic anomalies 
1,000 children 6 years of age and 55 per cent in 1,000 children of 14 years, accord 
ing to the findings of Korkhaus. Some of the anomalies increase and some 
decrease during this period. A systematic scheme for the early correction 
orthodontic defects in all children is hoped for. The prophylaxis for rickets is an 
important factor, and much can be done along this line, as was shown by Kai 
torowicz in reducing the percentage of rachitic infants from 50 to 3 per cent 
Bonn. STULIK, Chicago 





Society Transactions 


AMERICAN PEDIATRIC SOCIETY 
Forty-Fourth Annual Meeting, Rochester, Minn., May 26-28, 1932 
Howarp CHILDS CARPENTER, M.D., President, in the Chair 
Thursday Morning, May 26 


PRESIDENTIAL ADDRESS: THE HOsPITAL’s RESPONSIBILITY IN PREVENTIVE 
MeEpIcINE. Dr. H. C. CARPENTER, Philadelphia. 
This article was published in full in the July, 1932, issue of the AMERICAN 
JoURNAL OF DISEASES OF CHILDREN, page 1. 


SuRVEY OF INFANT AND MATERNAL MortTacity IN DENVER. Dr. FRANKLIN PAUL 

GENGENBACH, Denver. 

The Statistical Report of Infant Mortality for 1928, covering 729 cities of the 
United States, as published by the American Child Health Association, showed 
that Denver, in a group of 25 cities with a population of 250,000 or over, stood at 
the bottom of the list with an infant mortality rate of 91 per thousand live births. 

The Denver Public Health Council appointed a committee, of which I was 
chairman, to make an intensive survey of all the births in Denver for an entire 
year, and a special study of the infant and maternal deaths occurring during the 
survey year. 

The field work was done by the Visiting Nurse Association of Denver, in 
cooperation with the physicians delivering the infants and the hospitals in which 
many of the infants were born. 

The statistical.work was done by the Bureau of Research and the Bureau of 
Statistics of the University of Denver, headed by Dr. A. D. H. Kaplan and Prof. 
F. L. Carmichael, respectively. 

A comprehensive questionnaire containing about 150 queries was used in the 
survey. 

Unfortunately, the funds provided proved insufficient for a complete break- 
down of all the facts acquired during the year; so only a preliminary report 
is possible covering some of the highlights, determined largely from a study of 
the first six months of the survey. 

There were 5,330 births, of which only 4,371 were in families with a definite 
residence in Denver. In the former group, there were 405 deaths, or a rate of 
76, and in the latter group 345 deaths, or a rate of 79 per thousand live births. 
In the group of 959 births among nonresidents, there were 60 deaths, or a rate 
of 63, but many of the infants in this group could not be followed for the entire 
year after their birth. 

The infant mortality rate in relation to age at the time of death ranged from 
33 under 1 day, to 55 under 1 month. In the United States Registration Area, 
the rate ranges from 15 under 1 day, to 37 in the first month. 

In relation to the value of prenatal care, the rate ranged from 178 in cases 
in which the mother had made no visits to the physician before labor occurred 
to 15 in those in which 9 or more such visits were made. 

In relation to the mother’s age at the time of delivery, the rate ranged from 
118 in mothers under 20 years to 70 in mothers between 30 and 35 years and to 
121 in mothers over 35 years. 

In relation to the standard of living, the rate ranged from 168 in families 
with an annual income under $500, to 30 with an annual income of $3,000 or 
over. 

Comparing births and deaths during the first six months of the survey accord- 
ing to the annual income of the family, it was found that the percentage of births 
and deaths was 5.1 and 11.1, respectively, in families with an income under $500; 
in the group with $3,000 or over, it was 8.6 and 3.3, respectively; not until the 
family income reached from $1,500 to $2,000 did the percentage of deaths become 
less than the percentage of births. 
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In a study of the influence of foreign population on infant mortality, it was 
found that Mexicans comprise 2 per cent of the total population of Denver, b 
the Mexican birth rate was 5.5 per cent of the total, and the Mexican deat 
rate 12.2 per cent, giving a Mexican infant mortality rate of 193, as compars 
with Denver’s rate of 86 in the first six months of the survey, or more tha 
double. 

A graph of the various sections of the city showed a so-called “black belt” 
of highest infant mortality along the South Platte river bottoms, where mat 
of the Mexicans live and where the standard of living is low. 

As a possible indication of the educational value of the survey in which tl 
births occurring between March 1, 1930, and Feb. 28, 1931, were studied, it 
interesting to note that Denver’s infant mortality rate for 1930 was 94, and f 
1931, 76, per thousand live births. 


RETENTION OF CALCIUM WITH A PINT AND WITH A QuART OF MILK. Dr. P 
JEANS and Dr. GENEVIEVE STEARNS (by invitation), Iowa City. 


This study was undertaken for the purpose of obtaining further data which 
might aid in deciding the still open question concerning the daily quantity 
milk desirable in the dietary of the child. Those physicians who advocate the 
smaller quantites of milk seem to base their opinion on the impression that a 
large intake of milk tends to rob the child of appetite. The advocacy of a quart 
of milk daily is based primarily on the nutritional needs of the child. Sinc: 
milk is the only dependable natural food source of calcium for children, rete: 
tions of calcium can be used as an index of the nutritional need for milk, and 
are used for this purpose in this paper. 

If retentions of calcium are to be used as the index of nutritional need, o1 
must have some criteria as to what constitutes optimal retentions. On the basis 
of experiments on balance in children, Sherman and Hawley concluded that 
retention of at least 10 mg. per kilogram daily must be attained in order to 
optimal. The daily calcium needs of the child may be determined also 
calculating the amount which must be added daily to the body in order t 
increase the amount present at birth to that present in the adult. On the basis 
that the skeleton constitutes from 15 to 20 per cent (Scammon) (16 per cent, 
Rubner) of the total weight of the body throughout life and that 22.8 per cent 
of bone is calcium, it may be calculated that a daily retention of from 0.3 
0.4 Gm. of calcium will be necessary for skeletal growth from a birth weight 
of 3.5 Kg. to a weight of 70 Kg. at 20 years. In terms of retention per kil 
gram, this requires a high retention in infancy, the rate decreasing sharp! 
through early childhood and more slowly during later childhood, reaching a level 
of from 9 to 11 mg. per kilogram at about 12 years. 

The children studied were healthy boys from 3 to 12 years of age. The rete: 
tion of calcium was determined in relation to two diets. The diets were essentiall 
the same, except that one included a pint of milk and one a quart. The diet 
were somewhat alkaline in ash, and the two diets were of the same caloric valu 
for each set of paired observations. A few of the observations were made duri 
the summer months, but the larger part were made during the late winter a1 
spring. No cod liver oil was given. The data reported represent thirty 
experiments on twelve children. 

The diet containing a pint of milk permitted retentions ranging from 0 
10 mg. per kilogram, with an average retention of 6 mg. per kilogram. The diet 
containing a quart of milk permitted retentions ranging from 6 to 22 mg. per 
kilogram, with an average of 15 mg. per kilogram for the group. The latter 
retentions correspond closely to the quantities estimated as needed by the growing 
skeleton, while the retentions with the diet containing a pint of milk are con- 
siderably lower than the calculated need. From these observations and calculations 
it is concluded that, under the conditions of this experiment and using the rete: 
tion of calcium as the basis of judgment, a quart of milk daily in the diet of the 
child is far more satisfactory than is a pint of milk. 


| 


} 
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DISCUSSION 

Dr. F. W. Scuiutz, Chicago: I should like to ask whether any anorexia was 
observed in these children, or whether this symptom was consistently absent. 

Dr. SAMUEL AMBERG, Rochester, Minn.: I should like to ask Dr. Jeans to 
tell a little more about the experimental periods and his arrangement of the 
experiments on metabolism. 

Dr. J. H. Hess, Chicago: I should like to ask what Dr. Jeans’ conclusion 
is as to the best retentions obtained. Were they with low vegetable or high 
vegetable diets on the same amount of milk? 

Dr. A. T. SHout, Cleveland: I am unable to understand the graph of the 
ideal curve. It seems to me that Dr. Jeans has made some arbitrary mathematical 
deductions; as maturity 1s approached, the retention, ideally, should be approxi- 
mately 10 mg. His curve is very flat. It seems to me that the retention of calcium 
should drop to zero as maturity is approached. 

The implication that retention of calcium is better for babies has been 
reemphasized quite recently by the new studies of Sherman, in which he states 
that animals having a higher intake of calcium have had larger retentions, and 
that the content of calcium in their bodies reaches a high figure earlier than 
it does in animals that have a lower intake of calcium. He interprets this as 
meaning that they have reached maturity earlier, that they stay on the plane of 
adult nutrition for a longer time and are in better physical condition. 

If this deduction were to be applied to infant nutrition, it would be an impor- 
tant one, but I think that it is one that should be drawn with great caution, 
because the other alternative is also possible, that large retentions of calcium 
can be induced certainly by a greater intake of calcium. However, whether such 
retentions are desirable or not, as far as longevity and ultimate benefit to the 
person are concerned, I think is a question on which a great deal more information 
must be had. 

Dr. B. R. Hoosier, Detroit: About fifteen years ago, I presented a paper 
before this society on the problem of the difference between a pint and a quart of 
milk in the nutrition of infants. At that time, I based my studies largely on 
the caloric increase, or the caloric value of the diet, when a pint and when a 
quart of milk were given, as well as on the ill balanced ration which took place 
when such a large quantity of fat was ingested with the quart of milk. 

The information at that time indicated that if the fat portion of the diet 
was much higher than was considered to be optimum and an idiosyncrasy to fat 
was present, the infant was in trouble most of the time when effort was being 
made to give him a full quart of milk. The same child did much better on a 
pint of milk. 

On the other hand, I should like to ask Dr. Jeans whether it is necessary to 
force the intake or retention of calcium to the great heights that he proposes 
now in the use of a quart of milk. Practically all of the figures were much 
above what is supposed to be the optimum line. Only one child on a quart of 
milk gave a retention below the 10 mg. point, that was 8 mg. Most of the figures 
were higher; some of them were as high as 20 mg., but most of them were 
around 16 or 18 mg. 

Why is it necessary to feed a child so much calcium? Why not reduce the 
amount to a pint and a half or less? I speak of this because I had a long seance 
with the personnel of the Children’s Bureau, Department of Labor, in an 
attempt to get them to change their recommendation in their book on infants 
from a quart of milk to a pint and a half. In most textbooks the amount recom- 
mended is not a quart. I believe that the nutrition of children is better when 
they are given from a pint to a pint and a half than when they are given a quart 
or more of milk. 

Dr. BENJAMIN Kramer, Brooklyn: I think that it is now quite well estab- 
lished that the amount of calcium in the diet is not the only factor that determines 
retention. Practically all of the calcium of the body resides in the bones, chiefly 
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as calcium phosphate. If retention of calcium is to take place, phosphate m 
also be present in the diet. This is true when milk is taken. Whether a pint 

a quart of milk is ingested, the calcium-phosphate ratio in the diet remains 
same. The amount retained, however, depends not only on the rate of growtl 
but on the vitamin D content of the diet. That an amount of calcium even less 
than that present in a pint of cow’s milk may suffice for adequate growth, othe 
conditions being favorable, is indicated by the excellent results obtained 
human milk, which contains approximately only 30 mg. of calcium in 1 liter 
milk, as compared to cow’s milk, which contains at least twice that much 

liter or in 1 pint. Telfer has pointed out that the amount of fat in the diet 
important aside from its content of fat-soluble vitamin D. Large amounts of 
divert the calcium into the feces, where it appears as insoluble calcium soaps. 
phosphate, which otherwise would have formed insoluble calcium salts, is absor 
and appears in large amounts in the urine. 

Dr. P. C. JEANs, Iowa City: One of the points which I thought might « 
up more strongly than it has is the matter of anorexia produced by such larg: 
quantities of milk as, for instance, a quart. I realize that there is a strong clinical 
impression among many pediatricians that such quantities of milk are likel 
diminish the appetite. Personally, I am not so sure of that point, and I am incli 
to doubt it. But I have no good evidence to offer in contradiction. In dir 
reply to the question asked me, the children studied seemed to have no loss of aj 
tite because of the quart of milk. 

Dr. Amberg asked about the arrangement of the periods. They were, as 
as the chemical observations were concerned, five day periods. I realize he 
in mind that short periods are not altogether satisfactory, unless there has be 
a considerable period of feeding on the same diet prior to the time of 
observation. 

The children on whom we made these studies were brought to the institut 
for the special purpose of study and were kept there for many weeks at a 
for the sole purpose of making these observations. The diet they had bef 
coming to the institution was known at least roughly, because they had been i 
tutional children, and they were kept on a fairly constant diet while they were 
with us. Only the simple dietary variations reported were made in order to obtait 
these observations. Therefore, even though the periods were only five days, 
feel rather confident of their validity because of the long time during whicl 
standard diet was fed. 

Dr. Hess asked what might be the factor in the difference in the retentio: 
calcium with high and low vegetable diets. I have no direct evidence on 
point, but I am strongly inclined to believe that it is a matter of roughage. W 
a greater amount of roughage, the absorption is less. 

Dr. Shohl asked why the curve of calcium retention did not drop to zero at 
maturity. It should, but I did not consider that from 12 to 14 years is maturity 
This curve was dropped to zero at 20 years. It is true that the curve we have 
drawn is arbitrary, but 20 years was taken as the time for it to drop to zero, and 
the curve, if extended, will become zero at that point. 

I hardly know what to say in regard to Dr. Hoobler’s contention concerning 
the ill effects of a diet high in fat. We have had a considerable number of diabeti 
children under control. In our clinic, it is the custom to feed a diet relatively 
high in fat to diabetic patients, and these children have been subjected to numerous 
metabolic observations and anthropologic measurements. On the whole, on 
say that this group of children is the healthiest. group we have had coming t 
institution. Dr. Hoobler also remarked that the amounts of retention stated for 
the group did not conform to the theoretical retention curve which was 
shown. I think he had in mind the appearance of the curve at around 14 years 
The further toward infancy one goes in the curve, the larger are the amounts per 
kilogram required. 

I think I really should have prepared a slide showing, on that particular curve 
the retentions I am reporting. In preparing this presentation, such a comparison 
was made, and the retentions observed correspond surprisingly closely to 
contour of the curve obtained when a quart of milk was added to the diet. 
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One realizes that there are many variables which affect the retention of calcium, 
and in these experiments the variables were reduced to a minimum for this group. 
The diet we used was standard for the entire group, and the basic diet was given 
over the entire period of study. Of course, had there been some other basic diet, 
we might have obtained somewhat different results. The diet we did use was 
slightly alkaline in ash content. 


THE INFLUENCE OF ROUGHAGE ON GASTRIC MOTILITY AND ON MINERAL RETENTION 
IN THE YOUNG INFANT. Dr. FREDERIC W. SCHLUTz and Dr. MINERVA Morse 
(by invitation), Chicago. 


The feeding of roughage, principally in the form of vegetable matter, to the 
young infant is widely practiced and is an accepted form of infant feeding. Con- 
siderable clinical evidence supports the view that the supplementary feeding of 
vegetable matter has a beneficial and favorable effect on the growth and develop- 
ment of the young infant. Czerny advanced the theory that this was due to its 
high mineral content, and he believed that such minerals could possibly replace 
depleted reserves in the growing infant. 

The experiments were designed primarily to prove this point and to observe 
its effect on gastro-intestinal motility in the very young infant. 

Spinach was chosen as the vegetable supplement, because it possesses connective 
fiber and mineral salts in abundance. Since its effect might be due to either one 
of these components, we also tried cellulose and a mineral salt mixture correspond- 
ing to the mineral content of spinach alone. 

Four infants were studied; the age at the beginning of the experiment was 
about 4 weeks, and at the end, about 6 months. Experiments have been made on 
the effects of cellu-flour, dried spinach, puréed spinach, raw spinach and a mixture 
of mineral salts. Analyses were made for nitrogen, calcium, magnesium, sodium, 
potassium, iron, chlorine, total phosphorus and total sulphur. 

At the present time data are complete for the nitrogen, calcium and phosphorus 
balances of four infants. Data on iron are complete for three infants. Data on 
potassium, sodium, chlorine, magnesium and sulphur are complete for two infants. 

The retention of nitrogen has been little influenced by any of the supplements 
to the diet. 

The data for calcium seem to demonstrate three facts: 1. Roughage as such 
has little, if any, effect on the retention of calcium. 2. The output of calcium is 
related to the amount of feces eliminated. 3. Sunlight, like cod liver oil, exerts a 
marked influence on calcium metabolism. 

The curves of the intake and output of phosphorus show no appreciable effect 
from the addition of vegetable, roughage or mineral supplement to the diet. 

The results on iron were most surprising. In all cases the output through the 
feces was greater than the intake, which shows that the infant was constantly losing 
more iron than it was receiving in its food. This would indicate that in early 
infancy, at least, the infant’s organism steadily loses some of its iron. Roughage 
and dried spinach principally caused this effect, while puréed fresh spinach did not. 
Its favorable effect, however, was not sufficient to cause a positive iron balance. 

Potassium, sodium, chlorine, magnesium and sulphur behave much like phos- 
phorus. 

As regards the effect of supplement feeding on motility, the data so far avail- 
able show that in the very young animal (dogs), the addition of substances like 
cellu-flour increases peristalsis about 50 per cent. The addition of finely puréed 
spinach caused only a slight increase over that of the periods during which milk 
was given. The effect was much less pronounced in the infant. In no case was 
peristalsis markedly increased over that in the periods in which milk was given. 

The data quite clearly indicate that the mineral retention from the feeding of 
vegetable matter is negligible in the young infant. The favorable effect following 
such feeding must be due to other factors. 


DISCUSSION 


Dr. J. P. C. Grirritn, Philadelphia: Will Dr. Schlutz tell us whether he 
would recommend the use of roughage in the first six months of life? It seems 
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to have an important bearing on the feeding at this period. I understand his point 
that it does not add to the retention; but would he, from a general point of view 
as a result of his experience, say that roughage should be given at that time. 

Dr. A. T. SHOHL, Cleveland: It seems to me that the reports given by Dr 
Schlutz are in direct opposition to those given in previous papers, if I understood 
the paper correctly; namely, the increase in the minerals in the diet does not 
increase the retentions in the body. Dr. Jeans has reported that retention can be 
increased by increasing the minerals in the food. I should like to ask whether 
there is not a fundamental disagreement between those two papers. 


T 


Dr. F. B. Taxrsot, Boston: Regarding Dr. Schlutz’ paper, i should like 
ask him how he came to the conclusion that giving so much roughage was advisa- 
ble. The effect of roughage given may not be demonstrable until he has seen 
these children undergo the handicap of some infection, or until he has follow 
the children for some months. 

It is my impression that the body has so much reserve that it can undergo 
many abnormal conditions for long periods without harm. Some accident may then 
take place, and it is sometimes difficult to bring that person back to normal 
think that there is no inconsistency between the two papers that have been pr: 
sented, because, if I understand them correctly, Dr. Jeans was talking about an 
increased mineral content in the form of milk, and he brought out the point t! 
this did not apply to vegetable minerals. 


Dr. A. F. HARTMANN, St. Louis: I should like to ask Dr. Schlutz whether 
when he started his experiments, he had in mind that possibly there might be an 
increase in retention of such substances as sodium and chlorine as well as of cal 
cium and iron. It seems to me that one ought to distinguish between these sul 
stances. I do not know of any condition in which there is really a ser 
deficiency of sodium, potassium or chlorine, except conditions accompanied 
marked starvation or marked vomiting or diarrhea with a loss of gastric 
intestinal secretions. 

In an infant gaining and growing well on an adequate milk formula, it seems 
to me that there is an overabundance in the amount of sodium, potassium 
chlorine taken in, and that an additional intake should not be expected to caus¢ 
more retenticn. 

Dr. F. W. Scututz, Chicago: In answer to Dr. Griffith’s comments, I should 
say that I do not particularly recommend this form of feeding. I was merely 
interested to know whether it was good. There is a trend among a younger group 
of pediatricians to feed roughage at early ages. I once felt that when I fed 
vegetable matter as early.as the sixth or eighth month I was radical. It was a 
continental custom which those who were in Europe years ago brought home with 
them. It did not take foothold in this country for some time. Now I discover 
that some of my younger colleagues feed vegetables even as early as the second 
or third month, and I wanted to see whether it was possible. There is apparent! 
no harmful effect. Whether it is good is, I believe, an unsettled point. 

Dr. Talbot, I believe, answered Dr. Shohl’s question. 

Dr. Jeans and I were speaking of two different things. We also had retention 
with the milk period alone, but it is a different matter with the feeding of rough- 
age. The roughage undoubtedly carries out a great deal of calcium in the feces 
One is dealing with entirely different sets of conditions in the two experiments 

In answer to Dr. Talbot, I will say that we did not study the sick infant and 
do not know what happens to the mineral retention and mineral balances under 
such conditions. It probably is a different reaction than ene would find in the 
normal infant. Our infants were all normal subjects. 

I think that the same thing is true in answer to Dr. Hartmann’s question. It 
is true that the infant receives an adequate supply of sodium along with all the 
minerals for which he shows a retention. If he is ill and depleted, there may be 
more difference than we are able to show. 

We were particularly interested in discovering whether minerals such as phos- 
phorus, calcium and iron, always regarded as essential to the body but tending 
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to depletion in the rapidly growing infant, could be supplied from a substance like 
vegetable matter in which they were contained in organic and presumably usable 


form. 
I believe our results show clearly that this does not take place to the degree 
supposed. The infant has only a limited capacity to utilize minerals from such a 


source, 


A COMPARATIVE STUDY OF THE INORGANIC METABOLISM IN NEPHROSIS AND IN 
EDEMA OF UNDETERMINED ORIGIN. Dr. W. H. Tompson (by invitation), 
Dr. MILprep ZIEGLER (by invitation) and Dr. Irvine McQuarrie, Minne- 
apolis. 

Studies of water and mineral balance were made over a period of several months 
on a 4 year old boy suffering from typical, uncomplicated lipoid nephrosis and at 
the same time on a girl 2% years of age with chronic generalized edema of obscure 
etiology. The boy showed marked albuminuria, low serum proteins, with reversal 
of the albumin-globulin ratio, and markedly elevated plasma lipoids. The other 
case was unusual in the following respects: At no time did the patient show 
protein in the urine, except for transient febrile albuminuria which appeared with 
a terminal pneumonia and mastoiditis more than one year after the onset of 
edema; although the serum proteins were much lower than in the case of the 
nephrotic patient, there was no reversal of the albumin-globulin ratio and no eleva- 
tion of the plasma lipoids; the history of an adequate diet since birth made nutri- 
tional edema unlikely; since there was no increase in the serum proteins after five 
months on a diet adequate in every respect and sufficiently high in protein to 
maintain a constantly positive nitrogen balance, this appears to be an instance in 
which the serum remained low in protein because of a defective mechanism for its 
production. 

A change from an ordinary diet to one high in protein and low in sodium 
chloride resulted in a de¢rease in body weight from 21 to 18.4 Kg. within five 
days in the case of nephrosis, but had no demonstrable effect on the exchange of 
water in the other subject. Both patients had moderate diuresis with a decrease 
in the edema after the administration of parathormone over a two day period on 
one occasion. At another time, the girl failed to respond to it. In previous studies 
on nonedematous subjects, involving sustained pituitary antidiuresis, it had been 
repeatedly observed that there was a net loss in body weight of considerable mag- 
nitude resulting from the procedure. This is apparently due to the forcing out 
of extra sodium and chlorine during and immediately following the period of anti- 
diuresis, with a compensatory loss of body water during the subsequent period of 
diuresis. When the procedure was tried on these two patients for its possible 
therapeutic value, both subjects showed an increase in edema at the height of the 
reaction. However, the net result at the end of the period of diuresis, which fol- 
lowed the withdrawal of the antidiuretic agent (pitressin), was a significant loss 
in body weight. In fact, the change in weight in the case of the nephrotic patient 
was from 20.2 Kg. before the test to 16.6 Kg. at the end of the postpitressin diure- 
sis. The second patient showed a net loss of less than 1 Kg. The only therapeutic 
procedure which resulted in elimination of the edema in this subject to any degree 
comparable with that following pituitary antidiuresis in the nephrotic patient was 
transfusion of 225 cc. of whole blood. This raised the total serum protein from 
3.47 to 5.9 per cent. Four days after this transfusion, diuresis began, and the 
weight fell within three days from 14.6 to 12.5 Kg. Without further change in 
regimen during the several weeks which followed this period, there was a gradual 
return of the edema with a decrease in the total serum protein value to 4.39 per 
cent. 

The only significant changes in the mineral balances were as follows: With 
diuresis from all causes, sodium and chlorine were lost in proportion to the loss 
of body water. With parathormone diuresis, there was a slight increase in the 
urinary phosphorus and calcium as well as in the sodium and chlorine. During the 
periods of pituitary antidiuresis, sodium and chlorine were excreted in excess 
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amounts in spite of the diminished urine volume. A _ slight amount of 
potassium was lost during’ some of the periods of diuresis. 


DISCUSSION 

Dr. IrRvINE McQuarriz, Minneapolis: I should merely like to say that 
have been interested in some of the factors of water and mineral metabolis: 
edematous cases, with which other workers have-been greatly concerned, namel) 
the endocrine factors. The mechanism of the spontaneous diuresis which sudden 
occurs in patients on a certain regimen for a long time but failing to respon 
diets low in sodium chloride and high in protein probably depends on such factor 
It offers an interesting field for study. Even with the salt intake cut dow! 

2 or 3 milliequivalents a day, as low as one can get it, while providing adequ 
protein intake, there may be no response. Occasionally, under such conditior 
patient will have a spontaneous diuresis in which he will unload pounds of water 
We have been interested in determining what factors are concerned in this su 
change. This has led us to use parathormone and to try out pitressin t 
whether we could start the avalanche in a young nephrotic patient. Apparent! 
that happened. 

In another case, in which the patient was suffering from chronic glomeru 
nephritis, there was no response to the pitressin; no extra sodium chloride was 
lost during the antidiuresis period. When the pitressin was withdrawn, the weight 
merely came down to where it was before. It was quite ineffective. I think that 
the procedure is worth exploiting further, because it may possibly lead to further 
knowledge regarding the nature of spontaneous diuresis. It seems to me that 
are factors other than the sodium chloride and the serum proteins to be consider 
in these cases. 

The other case described presents a picture which I have not seen befor 
namely, one in which there was no cardiac, renal or nutritional disturbanc 
account for the edema. In the child, unfortunately, after a year of edema, mastoi 
ditis developed with terminal pneumonia, and transient albuminuria of mild grade, 
the only albuminuria she ever had. There was not enough protein in the ascitic 
or body fluid elsewhere, according to our estimations, to account for the lowered 
serum protein. Both the globulin and the albumin were low. Because of this, 
have had to conclude, temporarily at least, that this patient simply could not man 
facture serum protein in the normal fashion. 

Until we know more about where the serum proteins are produced we « 
further define this entity. We can say only that the liver and heart were apparent! 
normal in this case. The child was well developed and not like a patient 
celiac disease in any respect. 

Dr. A. F. HartMAnn, St. Louis: If I were to discuss this paper in the way 
I should, I am afraid I would be giving the paper I am supposed to read 
tomorrow. It should be emphasized, it seems to me, that one expects predor 
inately a loss of sodium and chlorine when edema is lost, owing to the fact that 
edema fluid is really excessive intercellular fluid, the composition of which is 
largely sodium chloride. It is not clear to me from the presentation whether 
or not the authors made absolutely certain the fact that the patient whom they 
considered nad a type of idiopathic edema could not possibly have had a negative 
retention of nitrogen with a subsequent diminution of plasma proteins, secondary 
to chronic diarrhea. The reason I ask this particularly is because about two years 
ago my associates and I had a similar patient in whom we supposed there was 
something abnormal as regards the mechanism for the manufacture of plasma 
proteins. However, when we attempted to analyze the intake and output of nitro- 
gen we discovered that frequently the patient had from three to six stools daily, 
while for short periods of time he had stools that were normal in character and 
amount. In this patient, also, prompt loss of edema fluid occurred after trans- 
fusion. The plasma proteins, increased in this way, would be gradually diminished 
to the edema level, and after several weeks transfusions would have to be repeated 

Dr. IrnvinE McQuarrig, Minneapolis: We have also had that possibilit 
mind all of the time. The charts show the fecal and urinary nitrogen. Ther 
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a positive nitrogen balance throughout the entire period, approximately six months, 
that the patient was in the hospital. So we could not explain it on that ground. 
The patient would go several days without having stools. There was never any 
definite diarrhea. 

Dr. K. D. BracxFran, Boston: In reference to the terminology, idiopathic 
edema, it seems to me, brings out an interesting suggestion with reference to the 
utilization or absorption of vitamin A. If one recalls, shortly after xerophthalmia 
was described by Bloch, Czerny and Keller described a group of undernourished 
children who presented edema as well as keratomalacia. This leads to the question 
of whether there may not have been some interference with the absorption or utili- 
zation of vitamin A in the patient referred to, even though the dietary intake was 
adequate. 

I recently saw a baby with edema and anemia which I could not explain on 
the basis of a deficiency in the protein content of the diet or an abnormality of 
the heart or the kidney, who showed extensive histologic changes of vitamin A 
deficiency at necropsy. 

Dr. W. H. THompson, Minneapolis: In regard to Dr. Hartmann’s question, 
we considered the question of loss of protein elsewhere than in the urine. In fact, 
we made a thorough search for loss by other routes. The fact that the patient 
did not have the usual signs of celiac disease and would, in fact, not have a stool 
for ten or twelve days, unless it were induced, rather turned us from that diagnosis. 

The interesting point about this particular method of inducing diuresis is the 
loss of sodium chloride during the period in which the body is storing water, 
which might lead one to anticipate that the body later would lose more water in 
order to compensate for that mineral loss. 

The question of the relation of the etiology of this type of edema to vitamin A 
deficiency was asked by Dr. Blackfan. We saw to it that the patient had a high 
intake of all the vitamins, including vitamin A, during the period of study, which 
extended over six months. 


PROBLEMS OF GROWTH AND THEIR RELATION TO ZONES OF NORMAL PHYSIOLOGIC 
Reactions. Dr. Witti1AM Pactmer Lucas, San Francisco. 


A study has been made of those obscure problems of growth which present 
the pediatrician with complaint of fatigue, failure to gain in weight and strength, 
loss of appetite, behavior problems, a stubborn adiposity or, perhaps most com- 
monly, a heightened susceptibility to respiratory or other common and acute 
infections. 

The nature of these complaints suggests more a temporary perversion of 
physiologic activity or uncoordinated growth of systems than an extrinsic fac- 
tor. Routine physicial examination was supplemented with certain measurements 
and tests in order to arrive at the physiologic and developmental status for each 
child. 

Anthropometric measurements were made with the definition of body type 
as their prime object. In an effort to learn something of the immunologic and 
hereditary factor, a questionnaire was given to the parents, soliciting information 
about body type, temperament and infections both of the child and of his immedi- 
ate forebears. 

These tests led to the necessity for a definition of normality. Normal zones 
have been mapped out for different age and sex groups by plotting the distribu- 
tion of test scores on the series studied by my associates and me. Individual 
variation has been been studied by calculating percentage deviation from the 
mean for each characteristic studied. 

Basal metabolic rates determined for 573 children from the ages of 3 to 18 
years showed little sex difference. Younger children have somewhat higher basal 
rates than older children. According to the distribution in this series for all 
ages and both sexes, it appears that basal metabolic rates of from minus 10 to 
plus 20 cover the average range or normal zone much better than the previously 
accepted minus 10 and plus 10 per cent. Four hundred and twenty-five of the 
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basal metabolic rates were between minus 10 and plus 20 per cent, while seventy 
nine were higher and seventy-seven were lower. Slender-built children tend 
have high basal rates, and broad-built children tend to have low basal rates 
Fatigue and failure to gain in weight and strength are often associated wit 
slender build, underweight, a high basal metabolic rate, nervousness and intro- 
version. Slender-built children have good tolerance to exercise more often thar 
would be expected by chance. 

Subjective ratings of placid versus high-strung were returned by the parents 
of two hundred and five children. Twice as many were considered high-strung 
as were considered placid. A larger percentage of girls than boys was considered 
high-strung. From the ages of 6 to 9 (the beginning of school days), more 
than four times as many children were considered high-strung as were c 
sidered placid. The ratio of four to one held for both sexes. 

The broad-built children had higher scores for the test of the sense of humor 
than the slender-built children of the same age and sex. 

A small positive correlation exists between linearity and introversion in 
series reported. 

It was concluded therefore, that: 1. The physical approach to problems 
growth necessitates defining new normal zones to replace some of the fixed stand- 
ards of the past. The modern objective has changed from an attempt to make 
all children conform, to an attempt to enable each child to develop according t 
his own individual capacities. 

2. Application of simple statistical technic to clinical data is a new kind of 
microscope which reveals heretofore hidden clinical truths. 

3. Simple body measurements, such as the width of the shoulders and hips 
combined with height and weight yield a satisfactory evaluation of a child’ 
build or constitutional type. 

4. Studies of the basal metabolic rate in children show a much higher normal 
rate for the preadolescent age group than the former standard allowed. 

5. Establishment of new normal zones for the basal metabolic rate gives a 
better idea of the internal glandular systems and perhaps of the autonomic 
nervous system in problem children. 

6. X-ray pictures taken for the age of bone are of material assistance 
determining skeletal status and growth progress. 

7. Tests for the tolerance of exercise assist occasionally in clarifying a diag- 
nosis when fatigue is a prominent symptom or when there are cardiac difficulties ; 
they definitely aided in outlining more exact treatment and in estimating 
improvement or lack of improvement obtained by the treatment. 


8. Certain relationships between hereditary and psychologic traits and consti 
tutional type or body build are suggested by a mathematical study. 

9. The combined studies help to clarify those variations in degree and kind 
that before were studied in their more general aspects. In other words, they 
relate the particular problem of the child to his variations from normal zones of 
growth and development. 

DISCUSSION 

Dr. F. B. Tatsot, Boston: The work Dr. Lucas has presented is an impor 
tant new approach in the field. I have felt for a long while that it has been 
neglected too long. I think that many extremely interesting facts will come 
of the study. I should like to ask Dr. Lucas how he found the correlation, if any 
between the metabolism and some of the mental problems. 

I am interested in this, because I have just finished studying a series of a 
hundred girls who represent a cross-section of the community in a certain school 
Much to my surprise, I found that 10 per cent of those girls had what is cot 
sidered on the basis of present standards, a low basal metabolic rate. Whether 
the standards are correct will appear later in the analysis of the physique and 
other factors. I see that Dr. Lucas had the same purpose in view in his 
analysis. 
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I wonder whether there may not be a definite correlation between abnormal 
metabolism and some of the obscure difficulties of childhood between the ages of 
12 and 18 on which one cannot put his fingers and say that it is fatigue or the 
mode of living. Perhaps a great deal of fatigue, discouragement and disappoint- 
ment may be prevented by the recognition of the condition back of it. 

Dr. MAx’SEHAM, Minneapolis: There are several questions I should like 
to ask Dr. Lucas. In the first place, I should like to know what he considers 
the normal zone. What are the fixed points for diagnosis in normal children, 
and how does he attempt to differentiate the different groups that he calls fatigued 
and temperamental, placid, high-strung and the like? 

I am quite sure that the Schneider test is neither a reliable nor a valid one 
for what is called chronic fatigue. I am not even sure that it is a reliable test 
for acute fatigue. If I recall correctly, Schneider was never able to establish 
a reliabilty with the test because of the great variability in the same children. 

I think that before anything can be done with this kind of work, it will be 
necessary to establish the reliability of the methods used to measure the various 
physiologic activities. 

In the part of the work that has to do with basal metabolism, I should 
like to ask Dr. Lucas whether he considered all of the so-called fatigued, 
temperamental children together, or whether he attempted to separate them into 
different groups. 

I know of no way by which one can make a diagnosis of objective chronic 
fatigue in children. I think one can make a diagnosis of subjective fatigue. I 
think, also, that one probably can suspect what Jacobson calls nervous hyper- 
tension, but I do not know how one can be sure of the classification with the 
methods now available. 

Dr. I. A. Ast, Chicago: I should like to ask Dr. Lucas a question similar 
to the one Dr. Seham just asked. Has he a uniform clinical test for recognizing 
so-called high-strung children in contradistinction to placid children? A _ child 
might be high-strung today and placid tomorrow, or the other way round, 
depending on the physical state, the mental attitude and external or internal 
causes. 

Dr. D. M. Cowrr, Detroit: I wish to express my appreciation of the nice 
work Dr. Lucas has presented. I think that the physician has been guided a good 
deal by adult standards of metabolism in the care of children. Up to a few 
years ago, I was, myself. While I have no definite data to offer, my feeling 
is that the child with a plus metabolism is much better off than a child with a 
rate below a certain line. Dr. Talbot has mentioned some instructive cases. I 
recall a number of children who were doing poorly in school, children who had 
received low averages in their grades; the metabolic rate of some of them was 
within the accepted normal (+ 10); in others, it was lower. When I raised the 
metabolism to plus 1, 2 or 3, they soon began to make B and B plus averages 
and sometimes received an A. It is important not to force children into any 
definite line. There is a wide normal metabolic zone. Each child must be con- 
sidered individually. 

Dr. W. P. Lucas, San Francisco: I shall try to answer the questions as 
they were put by the different speakers. The most important question asked was 
that of reliability. In the paper, it is brought out that there are no reliable tests 
for these things. That is the reason an attempt was made to get at the tests 
already reported. 

Last year, at the White House Conference, pediatricians met with physiologists. 
The latter have not a single test that will give a reliable numerical evaluation 
of fatigue, which is one of the most important things with which the pediatrician 
has to deal in childhood. There are no reliable tests as to whether a child is 
placid or high-strung. Dr. Abt is correct in saying the child may be temporarily 
high-strung, although naturally placid. 

When he is tested individually, the present status of the child must be taken, 
just as would be done with an x-ray picture. In the development of the prob- 
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lem, as was brought out, one x-ray picture merely gives the present status of 
individual child. That is all one has a right to deduce. 

The question of what the child is going to do is an entirely different problem 
and depends on a good many of the normal, developmental, physiologic and 
psychologic processes going on in the child at that particular time, which may 
or may not be normal for the individual child. That is the point I think studi 
of this kind have brought out. The one thing it is hoped will come from 
work is a reliable standard. 

I do not think that the metabolic standards are reliable. If one takes 
present figures, plus or minus 10, one does not get as many minuses as 
should. The thing Dr. Talbot mentioned, the question of a temporary slow 
up of activity, is duplicated time after time. 

I thought at first that a great many more minus readings would be obtaine: 
After the readings were plotted, as was done in the past few months, and afte: 
an evaluation of the cases was made more minus groups were had. There wer 
a number of readings as high as minus 2, 3 or 4, and when 11 is added to tl 
which can be done with a replotting, a good many outside the minus 10 are 
that would not ordinarily fall that way, and that, I think, indicate symptoms dur 
ing this derangement of growth. Whether the cause is a condition of the internal 
glands, which I doubt, or whether it is an expression of an upset of the aut 
nomic system, I do not know. Effort has not been made to give any definit 
statement as to the cause, because of lack of a sufficient number of cases and 
sufficient number of reliable tests. I think that such tests are one thing that 
needed. 

An endeavor has been made to duplicate Dr. Talbot's .cases, both on the plu 
side and on the minus side, bringing the children back to their accepted basa 
metabolic rates. I can report the cases of patient after patient who spent all 
one year in bed from repeated infections of the upper respiratory tract, w 
after correction of the basal metabolism, was practically free. The same 
true of irritability and loss of appetite. The symptoms do not occur singly 
the individual child, but sometimes one child has two or three. 

There is no question that what is needed is a reliable test. When it con 
to a question of standards, I do not think that the present metabolic standar 
are correct. I do not think that the Schneider test is the best one. But 
Dr. Seham advise what is the best way to give an evaluation of any kind 
will from day to day, from month to month, give an evaluation? Shall I thi 
exactly the same thing a month from today about the child’s reaction as | 
today? The test does give one an idea. I do not think that it is accurate. 
associates and I have tried practically all the tests the physiologists have 
out. The Schneider test is the only one that is practicable. It apparently worl 
From a clinical standpoint, it gives more assistance, we found, in following 
case than any other test we have tried. I should like to know whether Dr. Sehan 
has any other tests that are better. We are always willing to try different 
methods in an endeavor to get some that will really work. 


\ 


Second Session 


Thursday Afternoon, May 26 


PepIATRICS AND ArT. Dr, JoHN RuuHRAH, Baltimore. 


That there was any relation of medicine to art does not seem to have be 
definitely recognized before 1861 when the subject was considered in Virchoz 
Archiv fiir pathologische Anatomie und Physiologie und fiir klinische Medi 
Since that time there have been a number of contributions to the subject. I wis 
to call attention to the use of records other than written ones, and by means 
lantern slides to show examples of sculptures or paintings illustrating sun tré 
ment and poliomyelitis (?) in early Egyptian times, achondroplasia, pituitar 
disturbances, convulsions and present-day child training. An example of unusual 
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interest is the record of Aztec child training as figured in the picturographs in 
the Mendoza Codex. These pictures, which are reproduced in lantern slides, 
show naming, feeding, education and punishment at various ages from birth to 
12 years. The whole is a contribution to the history of pediatrics from other 


than printed records. 


“PERNICIOUS” BLoop Pictures IN INFANCY. Dr. THomAs B. CooLey and Dr. 
PearL LEE (by invitation), Detroit. 

Eight cases in infants ranging in age from 3 to 11 months are presented. All 
of the children were seriously anemic on admission to the hospital, and all had 
a red cell picture strikingly resembling that seen in pernicious anemia, the main 
features being marked macrocytosis, a high color index, many poikilocytes and 
a considerable percentage of nucleated cells, chiefly megaloblasts. The reticulo- 
cyte count was usually high. Three patients had leukopenia, with less than 5,000 
white cells, and one a white cell count of 29,000; the latter child had an enormous 
spleen, which made the syndrome resemble that known as von Jaksch’s disease. 
The differential counts were not remarkable, except that several patients had 
low percentages of polymorphonuclear cells when first seen. 

The history in six of the eight cases pointed strongly to a depleted iron 
reserve as the cause of the anemia, while in the other two the etiology was not 
quite so definite. The four in whom the trouble developed between the ages of 
3 and 5 months were born of mothers known to have had pronounced anemia 
during the pregnancy. Of the other four, who became ill in the latter half of 
their first year of life, one, 11 months old, had never had any iron-containing 
food, and another, of the same age, was a prematurely born twin, whose parents 
were too poor to buy good food regularly. Of the remaining two, one had appar- 
ently been subject to recurrent pylorospasm, had never taken food well and had 
lived on liquids, and the other, whose diet had been well ordered, had had a pro- 
longed period of boils and abscesses, with accompanying anorexia. There was 
no probable reason for anemia in any of the cases other than the presumed 
exhaustion of the iron reserve. 

The only treatment used consisted of small transfusions of blood and proper 
diet; this proved remarkably and rapidly effective in all but the two infants who 
were practically moribund on admission. Macrocytes and megaloblasts disap- 
peared within a few days, and the spleens, in the cases with splenomegaly, sub- 
sided rapidly. One child had a prolonged stay in the hospital because of an 
infection of the scalp. None of the other five stayed more than a few days; all left 
in good health and have had no anemia since. 

In a period of six years, these eight children are the only ones past the new- 
born state who have been seen at the Children’s Hospital with this peculiar 
blood picture. It is commonly said that in any severe anemia of infancy the 
blood tends to revert to the fetal type. The experience of my associates and me 
does not bear this out. We think it probable that the presence of immature and 
imperfect cells in the circulation is indicative of a deficiency which interferes 
with the production of perfect forms, and that the deficiency in this instance is 
lack of iron. 

In this condition the red cells are similar to those in pernicious anemia and 
erythroblastic anemia, both believed to be “deficiency anemias.”’ 


DISCUSSION 


Dr. B. Kramer, Brooklyn: In 1925, Dr. Lederer reported from the Depart- 
ment of Pathology of the Jewish Hospital of Brooklyn a case of anemia of the 
pernicious type, occurring in an adult. In 1930, he reported two additional cases 
from my clinic, one in a child 6 months of age and the other in a child of 3 
years. In all of these patients the hemoglobin was from 10 to 20 per cent. The 
red blood cells numbered about 1,000,000 and showed anisocytosis and poikilo- 
cytosis and also macrocytosis and microcytosis. The color index varied from 
1 to 1.2. Platelets were normal. There was evidence of blood regeneration in 
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the form of stippling of the red cells and the presence of normoblasts and megal 
blasts. Improvement followed soon after a single transfusion, and recovery was 
uneventful. The spleen was palpable in each instance. I wonder whether this 
is not the same condition as that which Dr. Cooley speaks of as the perniciocu 
type of anemia. 

Dr. K. D. BiacKran, Beston: I have been much interested in the descriptio1 
of these cases presented by Dr. Cooley. We here know the importance of his 
grouping of cases of erythroblastic anemia together and separating this condi 
tion from the rather confused classification of secondary anemia of childhood 
Is it not to be hoped that in this instance he has again made an observation that 
will help in the evolving of means of separating and classifying another group 
of cases into recognized clinical and hematologic entities? 

I have been particularly interested in the title of the presentation. I think 
that Dr. Cooley selected the title, “The Pernicious Blood Picture in Infancy, 
advisedly, because of the confusion that has existed in the literature, and still 
exists in the minds of many clinicians, as to the occurrence of pernicious anemia 
in infancy. Hereafter in making the diagnosis of pernicious anemia in infants 
one should insist on the same signs as those presented by adults, namely, absolute 
achlorhydria and a response of the blood with a rise of reticulocytes to liver 
extract. 

My associates and I have not yet, in a relatively large series of cases, found 
any cases, even though the blood picture was that of pernicious anemia, 
which the syndrome corresponded in all respects to these signs. So far as | 
know, there are no definitely reported cases in infants that confirm the criter 
used in the diagnosis of the disease in adults. 

The chief point of interest to me that Dr. Cooley has mentioned, which he 
has not stressed sufficiently, is the relationship of anemia in infants after birth 
to the anemia that a relatively large percentage of women show during the later 
months of pregnancy. In four of the patients whom he has mentioned, the 
anemia may have been related in some way to the anemia of their mothers during 
the later months of pregnancy. So one might correctly assume that probably 
the anemia in these children, which responded so promptly after transfusion, 
should be regarded as a deficiency anemia. 

Dr. T. B. Coorey, Detroit: I think it probable that the cases Dr. Kramer 
speaks of were of the type that we have been discussing. As far as I can deter 
mine, the condition represents an unusually severe reaction to rapid exhaustio1 
of the iron reserve. I do not suppose it to be very uncommon. We happen 
have had this series of cases which we could definitely class together, and the 
are the only ones with this blood picture that we have seen except in new-bor1 
infants. During the new-born period normoblasts and megaloblasts are mor 
common, but the rest of the “pernicious” picture is not usual. 

I thought that I had emphasized what Dr. Blackfan has spoken of. We 
believe firmly that in our first four cases the cause of the trouble was th: 
mother’s anemia during the pregnancy, and that this explains the early exhaus 
tion of the baby’s iron reserve. 

I agree entirely with Dr. Blackfan on the question of pernicious anemia 
childhood. The reported cases are not convincing, and I see no reason f 
believing that true pernicious anemia occurs in early life. 


THE RELATION BETWEEN PLASMA PROTEIN, PLASMA SPECIFIC GRAVITY ANI! 
EpemMa IN Docs MAINTAINED ON A Diet INADEQUATE IN PROTEIN AND 
Docs RENDERED EDEMATOUS BY PLASMAPHERESIS. Dr. A. A. WEECH, New 
York (by invitation), Mr. C. E. SNELLING (by invitation) and Dr. ELvira 
GoettTscuH, Boston. 


In a group of nine dogs edema was produced sometimes acutely by plasmaphere- 
sis and sometimes slowly by maintenance on a diet deficient in protein. The events 
observed in both groups of animals are discussed. 
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In animals treated by plasmapheresis the curve of plasma protein decline is 
not smooth, but is rather in the form of a saw-toothed line, with alternate periods 
of depression and regeneration. Retention of salt and water frequently began 
before the plasma protein content had been greatly lowered. The retention of 
water was inferred from a suppressed output of urine and a rising weight curve, 
and retention of salt by observations of metabolism that showed a positive balance 
for both sodium and chloride ions. An adequate intake of sodium chloride was 
shown to be essential for the formation of plasmapheresis edema. 

Nutritional edema resulted, within an average of forty-five days, when dogs 
were fed a diet composed of carrots, rice, butter fat, lard, sugar and an adequate 
salt mixture. Ingestion of the diet was associated with a negative nitrogen balance 
and a progressive gradual decline in the level of plasma albumin. Because the 
globulin frequently rose to supernormal values, the total protein failed to reflect 
the degree of deficit of albumin. The body weight slowly declined and failed to 
increase during the period immediately preceding the appearance of edema. Studies 
of the chloride and sodium balance did not indicate any difference in the rate of 
salt retention between the initial experimental periods and the period just pre- 
ceding the development of edema. In one instance the animal lost less weight in 
nearly every period than would have occurred if the water liberated in the process 
of tissue protein catabolism, calculated from a negative nitrogen balance, had been 
excreted. These findings collectively argued in favor of gradual retention of salt 
and water throughout the entire period of decline in plasma protein. 

Neither with plasmapheresis edema nor with nutritional edema was evidence 
found of a critical plasma protein level measurable as a concentration at which 
retention of salt and water begins. However, when edema was defined as a state 
of the tissues in which pitting can be demonstrated by finger pressure, a definite 
correlation was observed with plasma albumin only. With concentrations of less 
than 1 Gm. per hundred cubic centimeters edema was always present; with con- 
centrations above 2 Gm. per hundred cubic centimeters it was nearly always 
absent. The correlation level for plasmapheresis edema was found to be from 1 
to 1.5 Gm. per hundred cubic centimeters, and that for nutritional edema was 
approximately from 1.5 to 2 Gm. Analyses of edema fluids revealed protein con- 
tents slightly higher in nutritional than in plasmapheresis edema, but the differ- 
ences were scarcely great enough to account for the discrepancy in the correlation 
levels. It was suggested on purely hypothetic grounds that the interstitial spaces 
of the malnourished animal may lose some of their elasticity or ability to with- 
stand distention as a result of chronic malnutrition and, therefore, more readily 
fill with edema fluid. 

Plasma specific gravity followed closely the fluctuations in total plasma protein, 
but no correlation with edema was found to exist. 


DISCUSSION 

Dr. A. F. HARTMANN, St. Louis: I think that Dr. Weech’s points are well 
taken, but I believe that Dr. Starling also, before 1900, clearly emphasized the fact 
that passage of fluid in and out of the capillaries is a dynamic process, and that 
water leaves the capillaries on the arterial side and returns on the venous side. 
When conditions are right for the accumulation of edema fluid, more water is 
leaving the plasma than returning. 

I do not know that any one has tried to establish a really critical level for 
edema for that reason. I think, however, that one might consider the subdivision 
of edema into four states: the state in which the edema is definitely increasing ; 
the state in which it is definitely diminishing; the state between in which it seems 
stationary, and the state in which it is just absent. In this way one can see a 
much better correlation between edema and the concentration of total protein, 
albumin and oncotic pressure. 

Although I agree with Dr. Weech in believing that the concentration of albumin 
is not the only factor in the production of nephrotic and nephritic edema, it seems 
to me that it is the most important, and tomorrow I hope to demonstrate that 
by control of the oncotic pressure the other factors concerned with edema can be 
made practically negligible. 
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Dr. SAMUEL AMBERG, Rochester, Minn.: In the distribution of water in 
organism, normal and abnormal, many factors must be considered. In the inter 
play of the forces one or another may assume greater or lesser importance under 
given conditions. As one of the factors, the lowering of the total protein content 
of the blood with the change in the albumin-globulin ratio has been stressed. It is 
interesting to see in Dr. Hartmann’s demonstration that with a shift of the prot 
as indicated, the edema increased or decreased. But one cannot overlook the fa 
that with certain levels of plasma protein there may or may not be edema. Fur- 
thermore, there may be production, maintenance or release of edema with 
protein levels. 

With such facts before one, I think that great care must be taken in the eval 
ation of the total protein content as well as of the changes in the protein fractions 

In addition, one cannot forget that doubt has been expressed in recent years 
about the actual oncotic pressure in the capillaries, and that, furthermore, th: 
permeability of the systemic capillaries may not be limited to water or crystalloids 
in watery solution. 

Dr. B. Kramer, Brooklyn: I want to reemphasize from my experience v 
Dr. Amberg has just said. Several years ago Dr. Shear and I began some studi: 
on patients with nephrosis complicating acute glomerulonephritis, with or wit! 
edema. We could find the same total protein concentration and the same albut 
concentration when the patient was losing edema or remaining stationary in weight 
or when the edema was definitely increasing. 

We considered the role of factors other than the total protein and albumin 
centration, such as the total ion concentration, as measured by total fixed base, 
and the hydrogen ion concentration which might influence the oncotic pressure 
We measured the total base: protein ratio. We are not prepared, as yet, to report 
on this, but these findings do not seem to explain the discrepancy. We assumed 
the capillary pressure to be constant. That, of course, we were not entirely justi 
fied in doing. Having no means of measuring these values at that time, we mad 
that assumption. In general, there is a correlation between the edema and the 
protein concentration. If one follows a patient who is improving until the edema 
is gone and for a long time thereafter, undoubtedly protein concentration will 
increase, but if the chemical changes in the blood are followed over a short tin 
one fails to find a strict correlation between the protein concentration and 
presence or absence of edema. 

It is interesting to note that spontaneous disappearance of the edema occurred 
when the patient had a low total protein content and an inverted albumin: globulin 
ratio, and also that spontaneous improvement in the blood picture occurred during 
an exacerbation of the edema and that aside from an increase in the refractive 
index there were no changes in the total protein or albumin concentration of the 
serum, even though a total of 500 cc. of blood was given, almost one half of the 
total blood volume. Without further treatment the patient’s protein concentration 
on discharge (on February 29) was 5.34, with an albumin: globulin ratio of 0.8 

We determined the albumin and globulin concentrations of the serum as well as 
the total protein by chemical analytic methods and did not depend on the refra 
tometer. 

Dr. A. T. SHont, Cleveland: My understanding is that it is difficult, if not 
impossible, to produce nutritional edema experimentally unless sodium chloride is 
given in the diet. I want to ask Dr. Weech how he picked out the particular 
amount of sodium chloride he used in the diet he gave, and whether there is any 
difference in the correlation of protein levels if different levels of sodium chlorid 
are included in the diet. 

Dr. A. A. Weecu, New York: In regard to the remarks by Dr. Hartmann, 
Dr. Amberg and Dr. Kramer, I agree with their observations. Dr. Hartmann 
pointed out a correlation between total serum protein and the occurrence of edema, 
whereas our experiments collectively revealed a correlation with the albumin frac- 
tion only. I believe it is true that we should have found a relation between total 
serum protein and edema if we had analyzed separately the results from either 
group of dogs. Plasmapheresis tended to lower both protein fractions. Protein 
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starvation lowered only the albumin while the globulin regenerated to levels 
above normal. Combination of the results in both groups emphasized in a striking 
way the relative insignificance of globulin as compared with albumin in the regu- 
lation of water distribution. 

We have been extremely conscious, throughout these experiments, of the multi- 
plicity of factors concerned in the production of edema. Many of our early experi- 
ments were spoiled entirely because, in a desire to learn too much at once, too 
many variables were introduced. Only when we decided to give a definite but 
arbitrary quantity of sodium chloride every day and did not change the amount 
from the time the experiment was started until it was over were we able to analyze 
the results in an understandable way. 

Dr. Shohl has brought up an interesting question and one the solution of which 
is complicated. In plasmapheresis edema we do not yet understand the role of 
sodium chloride and the relation of its effect to plasma protein concentration. In 
the nutritional group the variables are fewer and the effect seems clearer. Having 
gained the impression from early experiments that the retention of salt does not 
occur suddenly in large amounts but slowly in gradual increments over a long 
period of time, we decided to maintain a dog on the same protein-deficient diet 
without any added salt. This diet contained, therefore, only the salt normally 
present in carrots and rice, the natural food ingredients of the diet. Strangely, 
edema developed in forty days, a period five days shorter than the average time, 
and with a plasma albumin concentration of 2.17 Gm. per hundred cubic centi- 
meters, the highest correlation level recorded in the group. The edema did not 
increase as rapidly as in the dogs receiving an abundant salt intake, but the fact 
that it appeared at all seemed to emphasize in a new way the fact that it is slow 
retention accompanying the entire period of plasma albumin depletion, rather than 
sudden retention occurring after depletion below some definite level, that is taking 
place. This is probably the principal point brought out in these experiments. It 
is the result of a method that permits the study of nutritional edema during the 
period of its formation. With human patients, the opportunity for study is offered 
only after edema is already present or during the phase of recovery. 


TissuE CuLtures oF LEUKEMIC LEUKOCYTES. Dr. Mira I. Pierce (by invita- 
tion), Chicago. 


This investigation was undertaken for the purpose of studying the behavior of 
leukemic leukocytes in vitro, in the hope that such observations would aid in the 
understanding of the origin, nature and developmental potencies of these blood cells. 

The blood of eleven leukemic patients was cultured, and the cases were: two 
of chronic myelogenous leukemia, in adults: one of chronic lymphatic leukemia, 
in an adult; three of acute myeloblastic leukemia, two in adults and one in a 
child; one of acute lymphatic leukemia in a child, and four of aleukemic leukemia 
in children. Maximow’s technic for tissue culture of blood leukocytes was fol- 
lowed. The leukocytes were grown in hanging drop chambers, in a medium of 
rabbit embryonic extract coagulated by the addition of rabbit plasma. The prepa- 
rations were studied in the living condition, fixed every six hours or oftener during 
the first twenty-four hours, and subsequently at twelve hour intervals, and then 
embedded in celloidin and serially sectioned. 

In brief, it was found that these leukemic leukocytes behaved similarly to nor- 
mal leukocytes in like preparations. Ameboid activity and hypertrophy of the 
cells were most striking in the culture of acute leukemic blood and least in that 
of the blood in aleukemic lymphatic leukemia. Although the number of monocytes 
did not exceed 1 per cent in any of the blood cultured, large numbers of monocyte- 
like cells appeared in both acute lymphatic and myeloid leukemic blood after five 
and seven hours’ incubation. Polyblasts or macrophages developed in all types, 
and the greatest number were found in acute myeloblastic leukemia. Specific 
granules developed in the blast forms of myeloblastic leukemia, confirming the 
observations of Timofejewsky and Benewolenskaja. In my cultures I was unable 
to find convincing evidence, such as was reported by these authors, that myelo- 
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blasts developed into erythroblasts. The lymphoblast of acute lymphatic leukemia 
differed in its behavior in culture from the myeloblast of acute myeloid leukemia 
only in that it developed specific granules of the granulocyte. 

The most significant finding, in my cultures, was the observation of the hyper- 
trophy of small lymphocytes from a case of lymphatic leukemia in a child int 
large basophil stem cells or hemocytoblasts of Maximow. This observation has 
not, to my knowledge, been reported heretofore with reference to tissue culture 
material. In twenty-eight and forty-five hour cultures of this blood, in which 96 
per cent of the leukocytes were small lymphocyfes and 4 per cent polymorphonu- 
clear neutrophils, transition forms between small, medium and large basophils, 
characteristic of those found in lymph nodes, were abundant, while mitotic figures 
were absent. In the presence of these transition forms and in the absence of 
mitotic figures, one feels justified in concluding that the small lymphocyte of the 
blood is capable of developing into a cell that is morphologically identical witl 
that described by Maximow and other supporters of the extreme unitarian school 
as the parent or stem cell of the blood. 

Similar hemocytoblasts were found in early cultures in myeloblastic leukemia, 
although these were not as large or as typical as those in lymphatic leukemia 

While the polyphyletic theories of blood formation are not compatible with the 
findings in tissue cultures of leukemic blood, the unitarian theory explains most of 
the morphologic changes observed in such preparations: that monocyte-like cells, 
phagocytes and fibroblast-like cells develop from blast forms in both lymphati: 
and myeloid: leukemia; that stem cells or hemocytoblasts develop from lympho- 
cytes, as well as from myeloblasts, and that no morphologic differences were found 
between lymphocytes and myeloblasts until specific granules developed in the latter. 


LEUKEMIA IN YOUNG CHILDREN. Dr. MARTHA WOLLSTEIN, New York. 


During the past eight years, twenty-eight cases of leukemia have been studied 
at the Babies’ Hospital. In twenty-three the condition was lymphatic, and in five 
it was myeloid. There were nineteen boys and nine girls. The duration was from 
three weeks to six months; in eighteen patients it lasted two months or less, and 
only one lived six months after the onset. Thus all the cases were acute or sul 
acute. The highest leukocyte count was 824,000, in a case of acute lymphatic 
leukemia, and the lowest 550, also in a case of lymphatic leukemia. Two patients 
showed no leukocytosis throughout the entire course, but none of the cases of the 
myeloid type were subleukemic. Mitoses in myeloblasts were seen in one patient 
Two children showed a remission in the course of the lymphatic leukemia. Pains 
over the bones occurred in ten children, and in six roentgen examination demon- 
strated changes in the bones, consisting of rarefaction, small areas of destruction 
of the cortex and raising of the periosteum. Microscopic study in such a case 
showed subperiosteal infiltration with lymphocytes which had penetrated an area 
in the shaft and destroyed it. The marrow consisted almost entirely of lympho- 
cytes, the differential blood count having shown 98 per cent of these cells. The 
finding of Auer bodies in myeloblasts of a 10 year old boy added a factor toward 
the diagnosis. No patient recovered. 


DISCUSSION ON PAPERS BY DR. PIERCE AND DR. WOLLSTEIN 


Dr. K. D. BLacxFan, Boston: Such studies as Dr. Pierce has made may give 
answers to a great many of the questions that are most confusing at the present 
time. 

One practical aspect of leukemia is the difficulty met in differentiating, esp 
cially in young children, between the lymphoid and the myeloid types of leukemia 
A still greater difficulty is the finding in the peripheral blood of infants with infe 
tions, young cells that are identical with those which are found in leukemia. But 
these cases, as has been pointed out recently by Dr. Brennemann, show at necropsy 
no histologic evidence of leukemic infiltration. I should like to ask Dr. Pierc« 
whether her work permits her at the present time to differentiate the very young 
forms of white cells so as to tell whether the leukemia is of a lymphoid or of 
myelogenous type. 
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In regard to Dr. Wollstein’s work, I wonder whether she has had an experience 
similar to this. A child came to the hospital with a hematologic picture of leuke- 
mia and with fever, enlarged lymph nodes and an enlarged spleen. In an endeavor 
to determine the type of leukemia, a node was removed, which histologically was 
reported as leukemic. Four days after biopsy, leukopenia developed, and the spleen 
and liver were no longer palpable. The lymph nodes subsided until they were not 
palpable. At necropsy, there was practically no sign of leukemic infiltration in 
the organs, and only a small collection of cells in the bone marrow. 

In regard to Dr. Bartlett’s case, it is interesting to recall a baby who was 
brought to the hospital at several weeks of age with a leukemic infiltration of the 
skin, which was not noted at birth. At necropsy, there were evidences suggestive 
of lymphoid leukemia. 

Dr. J. P. C. Grirritu, Philadelphia: There are only two points that I should 
like to emphasize from a clinical point of view. They are, I am sure, known to 
all of the members of this Society, but I know that they are not known to the pro- 
fession at large. Thursfield, a number of years ago, reported an interesting group 
of cases of diseases of the blood in the British Journal of Diseases of Children. 
His experience, as I recall it, was that the low count in acute lymphocytic leukemia 
was to be taken as a typical form for the disease in children, which is not the usual 
form. Dr. Wollstein referred to that in some of her cases. My own experience is 
that it is a usual form. I do not remember, at the present time, seeing any child 
aged from 2 to 4 years who has shown a large number of lymphocytes. These 
patients almost always have had low lymphocyte counts. Yet practically all the 
cells were lymphocytes. I do not know, of course, what the condition of the blood 
inay have been before the patients came under observation, but at any rate, most 
of these cases, so far as any one knew, were acute and the patients had been ill 
but a short time. 

The other point is emphasized by a child who was brought to the hospital a 
number ct years ago with a condition diagnosed as purpura hemorrhagica. The 
condition was found to be acute lymphocytic leukemia. The autopsy confirmed 
the observation. On the basis of my observation of acute myelocytic leukemia in 
early life, this is an uncommon condition. I have seen it only once, in a child of 
a few weeks of age; I saw the child a single time and in consultation, but the 
condition of the blood was typical. 

Dr. F. H. Bartiett, New York: Dr. Wollstein saw the infant about which 
[ am going to speak. It was brought to my office because of distention of the 
abdomen. The child had no fever. It was in some distress. The spleen was 
projected in profile through the abdominal wall and seemed to occupy most of 
the abdominal cavity. The liver was large. 

The child was 2 months of age. The onset of the symptoms dated from about 
5 weeks of age, the symptoms being vomiting, inability to take food and increasing 
weakness. I regret that in the short space of time in which I had a chance to see 
the child little could be done except to have an examination of the blood made 
by Dr. Rosenthal of Mount Sinai Hospital. 

The results of the examination were as follows: hemoglobin, 42 per cent; red 
cells, 2,500,000; white cells, 97,400; platelets, 16,000; young polymorphonuclear 
cells, 2 per cent; staff cells, 2 per cent; segmented polymorphonuclears, 8 per cent; 
lymphocytes, 8 per cent; monocytes, 31 per cent; neutrophilic myelocytes, 14 per 
cent; basophilic myelocytes, 1 per cent; myeloblasts, 24 per cent; normoblasts, 30 
per cent, and megaloblasts, 11 per cent. 

The blood picture was typical of acute myelogenous leukemia. The death of 
the child took place the day after I saw it. The spleen was removed, and the 
physician told me it weighed about 250 Gm. 

Others may have information about a young infant with this condition. It 
raises another question, that of infection. No focus was found at any time. The 
age of the child would seem to indicate, at least in this instance, that neither nutri- 
tion nor infection played any part in the rapid development of this disease and its 
rapidly fatal course. 
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Dr. M. I. Pierce, Chicago: I am not sure whether I understood Dr. Blackfa 
correctly. I interpreted the question as whether it is possible to differentiate the 
immature cells of various clinical types of leukemia from one another. This is 
debatable point. Although some hematologists claim that it is possible to differ 
entiate lymphoblasts from myeloblasts by the dry smear or the supravital method 
others admit that they cannot do so, and I agree with the latter group. The tissu 
culture method is of aid in certain cases. If immature cells mature in vitro int 
granulocytes, one can assume that the blasts were myeloid cells. 

Dr. MartHA WOLLSTEIN, New York: In regard to Dr. Bartlett’s most 
interesting case, my associates and I have found the course in young infant 
usually fulminating. 

Three cases have recéntly been reported by von Gierke in new-born infants 
one of whom had a blood picture practically like that Dr. Bartlett has describ 
with erythroblastosis as well as leukoblastosis. He believes that the conditior 
in these cases was related to congenital leukemia with specific changes due to tl 
potency of the young tissue cells. 

In regard to Dr. Blackfan’s question about the histology of the lymph nodes 
the results of biopsy are not decisive in every case, because, while the lym 
nodes show lymphocytic infiltration, they may show it in varying degrees. Cons: 
quently there may be normal nodes, or nodes showing only an early change, 
there may be nodes that show complete leukemic infiltration. One must rem 
the right node or biopsy may not be of any value. We have found the sam 
phenomenon in four cases in tonsils that were removed; the nodes were not alwa 
typical. 

In regard to the autopsy observations, there is not always a large amount 
infiltration. Among our cases that have come to autopsy the changes were typi 
except in one, in which the infiltration was distinct but not nearly as marked 
in the others. This variation in the amount of infiltration is well recognized 

As to Dr. Griffith’s question, eight of our patients had a high leukocyte cou 
throughout. While about half of the patients showed hypoleukocytosis at som« 
time, its presence throughout the entire course of the disease is rare, and occurre: 
in only two of our patients. The question arises, however: Was the patie 
observed throughout the entire course of the leukemia? For instance, we had, 
our series, four patients who were seen only in the last few weeks of the illness 
and during that time of observation the leukocyte count was never high; but 
inquiring into the previous history before the patients’ admission to our ward 
we found that the count had been high at times. 

One patient was admitted with a leukocyte count of 57,000 cells which grad 
ually dropped so that throughout her stay in the hospital, until death, the total 
white count was always below normal. 


INTRAPERITONEAL INJECTION OF IRON IN THE TREATMENT OF SECONDARY ANEM 
oF INFANCY. Dr, Ciirrorp G. GrRULEE and Dr. Heywortu N. SANFOoR 
Chicago. 

Metallic iron in the colloidal state, as ferric hydroxide, when injected intra 
peritoneally into rabbits reaches the Kupffer cells in about seven days, but does 
not appear in the liver cells until forty-five days have elapsed. 

This therapeutic measure has been used in the treatment of secondary anen 
in twenty children, whose ages varied from 2 to 20 months. The time of treat 
ment lasted one month, and two injections a week were given. There was littl 
or no rise in hemoglobin for about thirty days. Following this there was a ris¢ 
of hemoglobin in the amount of 5 per cent (Newcomer) a week. To hasten 
the assimilation of iron, ultraviolet radiation was given in the first cases, but 
the results were not impressive. The last fourteen patients were given tv 
transfusions of whole blood intraperitoneally, one as soon as the diagnosis was 
established and the second after a week’s interval. 

Two patients who had received several injections of intraperitoneal iron died 
from intercurrent infections and came to autopsy. The first patient presented 
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iron particles in the hepatic cells around the periphery of the lobules, showing 
that after five months iron was still deposited in the liver. The second case came 
to autopsy three weeks after the first injection of iron. The Kupffer cells in 
the liver contained the most iron granules, which were much finer than those in 
the hepatic cells. The iron following intraperitoneal injection is deposited in the 
liver in exactly the same way in the infant as in the animal. 

There is apparently no danger to the infant in this form of treatment in the 
doses given. The child in whom the hemoglobin is from 10 to 25 per cent below 
the average and who is suffering from a mild anemia certainly does not need 
such a method, as time is not an important factor; but for the malnourished 
infant with hemoglobin 50 per cent below normal, who is a prey to every infec- 
tion, this treatment is justified. The results in cases ‘following infections have 
been uniformly successful, provided that the infection was not active. No 
results may be expected in a child suffering from anemia and an active infection 
until the infection is overcome. This form of treatment has apparently no 
effect on the hemoglobin or red cells in primary anemia. 

In our cases the child remains under observation in the hospital during the 
month of treatment. After this he is sent home and the blood is checked at 
monthly intervals. Nine of the twenty patients treated have been followed for 
two years and are in good condition; so the results appear permanent. 


DISCUSSION 


Dr. B. Kramer, Brooklyn: What advantage has the method of intraperi- 
toneal injection over the intramuscular? 

Studies that are being carried out by Dr. Resnikoff in the Medical Division 
of the Cornell Medical School indicate that when soluble iron salts are injected 
intramuscularly improvement is more prompt and just as lasting as when the 
oral route is used. 

Dr. T. B. Coorry, Detroit: One hears a great deal just now about various 
methods of treating anemia and is besieged by advertisements in the medical 
press and by detail men from manufacturing houses to try out all sorts of “shot- 
gun” mixtures. I think that there is need for clarifying one’s ideas as to the 
rationale of the procedures. 

To begin with, in treating an infant or young child, I think it important to 
get results as rapidly as possible. The longer the child is allowed to remain 
seriously anemic the more his normal growth is interfered with during the period 
when it should be most rapid, and there is no way of estimating the possible 
effect of this on the child’s development. For this reason I feel that I want to 
make use of methods that promise quick results. 

I said in the previous discussion that my associates and I begin to treat all 
our patients with severe anemia with transfusion, because we think this gives a 
better start. If this is done, one can go on with various methods of administering 
iron. Some of the methods have less advantage than others. This intraperitoneal 
way sounds to me promising. It provides a fairly rapid, steady method of blood 
regeneration, provided that a quicker method is combined with it at the beginning. 
For this reason I was glad to hear Dr. Sanford say that he believes it useful 
in combination with transfusion. 

Dr. K. D. Biacxran, Boston: Dr. Grulee and Dr. Sanford, most properly, 
have emphasized the importance of anemia as a symptom only, and, without 
question, the important way to correct anemia is by removal of the underlying 
cause. I have been somewhat responsible for having introduced so radical a 
procedure as the injection of substances directly into the peritoneal cavity. A 
good many years ago, at Dr. Howland’s suggestion, my associates and I began 
to use salt solution intraperitoneally, a procedure which had been employed 
previously in England, for we felt that this had a justifiable place in the treat- 
ment of infants with acute nutritional disturbances, vomiting, diarrhea, and dehy- 
dration. 
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I regret that this method has gained such prominence as an avenue for 
injection of so many different solutions because it is an nonsurgical procedur 
which may be dangerous when used as a routine. Even if the statistical incider 
of damage is not high, the more such radical procedures as intraperitoneal inj 
tion, transfusion, lumbar puncture and encephalograms are used, the more a 
dents are likely to occur. One is always concerned about the person whom 
is treating; so if the use of diagnostic and therapeutic methods that may res 
in disaster can be avoided this should be done. Such methods should be us 
only in an emergency or in properly indicated cases, and not as a routine 

I cannot see from the chart that hemoglobin is increased by the use of 
peritoneal injections of iron more rapidly than it might be by blood transfus 
alone, or by the administration of large doses of iron by mouth. I should 
to ask Dr. Sanford whether, with the improvement in the anemia, the under]; 
cause of malnutrition and infection has been in any way corrected or whet! 
these symptoms were as active at the time when the red blood cells and hen 
globin had increased as they had been when treatment was begun. The cor 
tion of infection and of malnutrition invariably is followed by restoration 
blood to normal levels. 

Dr. G. F. Powers, New Haven: I have been interested in this discuss 
because in my experience in the treatment of anemias such as Dr. Cooley 
described no form of treatment has been successful. In the treatment of nutt 
tional anemias, so-called, my associates and I have found that transfusion 
effective if small transfusions were used in the beginning and increased to larg 
ones. Transfusions are given in combination with a diet that is well balan 
in all food constituents. 

Dr. Blackfan has said that one should avoid the use of transfusions al 
with other avoidable therapeutic measures, and I subscribe to that view. Thr 
years ago, I read a paper before this society, which has never been publis! 
in which I tried to bring out the fact that I believed that properly perforn 
transfusions were not dangerous. In the years that have elapsed since that pap 
was written, I have had no reason to change my mind. I am interested in D1 
Grulee’s and Dr. Sanford’s paper more from an academic point of view, becau 
of the recent work of Castle and Rhodes in Porto Rico in the treatment of 
anemia associated with parasitic infection. They have demonstrated the gr 
efficacy of iron in the treatment of those anemias without, necessarily, cure 
the parasitic condition. The important thing that they have brought out in 
connection is that iron has to be given in very large doses, much larger 
have every used in the treatment of any form of anemia in children. 

Dr. C. G. GruLEE, Chicago: The answer to Dr. Kramer’s question has alr 
been given. As to the rapidity of the action, I think that not a great deal is t 
claimed in this respect, but I think that there is definite proof that we have produ 
a deposit of iron in a position where it is utilizable for the body after intraperit 
neal injection. We use a transfusion to get therapeutic action started earlier 

I am not altogether certain whether or not Dr. Blackfan is accusing me 
being radical in therapeutics. I have never considered myself to be, nor d 
think that one should give an intraperitoneal transfusion in every case of slig 
anemia in a child. In three or four years, we have had more than twenty cas 
of secondary anemia in our clinics. But I think that there has been gross exa 
geration of the danger in intraperitoneal therapy for these children in the eyes 
many physicians working in the large clinics. 

In the smaller institutions where the physicians have not the technical faciliti 
or the technical assistance necessary for the giving of intravenous medication 
transfusions, they are using blood and other substances intraperitoneally to gr 
advantage. 

Physicians who work in a well regulated hospital, where they have assistants 
who can put a number 60 thread in a needle are not handicapped in this way, 
the worker who does not have these facilities is, and intraperitoneal therapy 
been a great boon to him. I am far from thinking that every patient should have 
intraperitoneal therapy. 
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Dr. H. N. SAnrorp, Chicago: In regard to Dr. Kramer’s question as to the 
advantage of intraperitoneal over intramuscular injection, Polson worked that out 
in 1929. It takes two months for the iron to appear in the liver cells after an intra- 
muscular injection. It goes all over the body. When it is given intraperitoneally, 
the idea is to get it into the liver. Dr. Cooley spoke about the long time it takes 
for the effects to start. I have never been able to understand how, when iron is 
given by mouth, results can be secured as soon as one is led to believe. When 
iron is injected into the peritoneal cavity, it goes directly to the liver. It takes 
practically one month before the effect begins to show itself through an increase 
in hemoglobin and red blood cells. How the iron, when given by mouth, can go 
through the digestive tract, be absorbed and reabsorbed and apparently show an 
effect so soon I cannot understand. 

It is impossible to do anything for anemia with infection until the infection 
is cured. My associates and I start treatment with iron as soon as possible after 
the treatment of an infection has been begun. The child seems from that time on 
to be protected to some extent from infection. This was also observed by Helen 
McKay in England. She found that anemic children are prone to infection, but 
that the ones who receive iron have less infection. 

In regard to Dr. Power’s question about tranfusion and diet, I have nothing 
to add. He spoke about the large doses of iron given in most cases. I think that 
it is necessary to give immense doses by mouth to get much of the iron utilized 
in the liver. Our total dosage of iron is 65 mg. for an entire treatment, as com- 
pared to 7 or 8 grains (0.4 or 0.5 Gm.) a day given by mouth. We found that 
children are unable to stand a dosage higher than 8 mg. of iron in a 5 cc. solu- 
tion irrespective of the age of the child. We tried a larger quantity in an older 
child and had a reaction, evidently some sort of a sterile irritation, because the 
temperature rose and there was some abdominal rigidity. The temperature became 
normal in a few hours. Owing to a misunderstanding, a young premature baby 
was given a dosage similar to that given children 6, 8 and 10 months old, which 
was apparently much more than it could stand. Whether the reaction was due 
to the quantity of iron or to the concentration, I do not know. 


Third Session 


Friday Morning, May 27 


UnpuLAnt Fever IN CHILpHOoD. Dr. Henry Dietrich and Dr. CHaArLEs W. 
BoNYNGE (by invitation), Los Angeles. 

Undulant fever is communicated to man directly or indirectly from animals. 
At times it is a milk-borne disease. Bruce isolated Brucella melitensis from 
patients with Malta fever on the Island of Malta in 1886. Bang discovered Brucella 
abortus as the cause of infectious abortion in cattle in 1897. Evans in 1918 dem- 
onstrated that both of these organisms belong to the same bacteriologic species. 
Keefer in 1924 reported a case of human infection due to a strain of B. abortus. 

Three strains of B. abortus, named according to the hosts from which they are 
isolated, are now generally recognized: bovine B. abortus, porcine B. abortus and 
caprine B. abortus or B. abortus melitensis. It is possible that the last two strains 
may become implanted in the udder of a cow and infect human beings. Experi- 
mentally this is true, but conclusive epidemiologic evidence has not yet been fur- 
nished. The melitensis strain is the most infectious for man and the bovine strain 
the least. 

Pablo Morales-Otero in experiments on man showed that infection through 
abraded skin is easily accomplished with all strains, but that large successive doses 
taken by mouth are necessary to infect man with the bovine strain. The incubation 
period is from ten to seventeen days. 

Infectious abortion in cattle is world-wide. Probably from 20 to 45 per cent 
of the cattle in American herds are infected and are shedding B. abortus in their 
milk. 
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Hardy in Iowa and Kristensen in Denmark claim that B. abortus infections 
man, in their respective regions, exceed typhoid in number. Undulant fever is 
a major health problem in childhood. Kristensen’s figures covering 1,647 
show that contact infections are at least twice as frequent as milk infections. 
figures given by all American authors agree with his, that undulant fever 
disease of adults, most cases occurring between the ages of 20 and 45 years. 
mentioned 3 children under 4 years and a total of 37 under 10 years in his ser 
The reports of Hardy, Evans, Wainwright, and Carpenter and King also striki 
bear out this low incidence in infancy and childhood. 

Of 106 cases reported in Los Angeles County only 7 were in patients 
10 years of age. Agglutination tests performed on 1,000 children under 10 y« 
of age in Los Angeles showed only a single positive reaction. 

In 1927 the certified milk cows of Los Angeles County showed 35.4 per 
of reactors. Control measures carried on since that time have reduced this fis 
to 0.32 per cent in 1932. Young calves under breeding age showed a mat 
resistance to the disease. 

We are reporting 5 cases that occurred in childhood, the youngest patient bé 
12 months, and the oldest 12 years, of age. One child was ill for only twelve d 
Mild or ambulatory cases occur. Long continued fever, sweating, splenic enla 
ment and weakness were the symptoms most often present. 

Children, who are the greatest consumers of milk, show the lowest incid 
to the disease. Our tentative explanation for this is: (1) lack of contact 
infected animals; (2) the low pathogenicity of the bovine strain for man, e 
cially when ingested, and the small number of organisms generally ingested, 
(3) the biologic immaturity of the tissues of young children. 


DISCUSSION 
Dr. W. P. Lucas, San Francisco: The part of Dr. Dietrich’s paper 
interested me most was the last conclusion, which again brings up the proble1 


how much the internal glands, at various stages of growth and development, at 
others problems of infection, types of nutrition and similar conditions. I think 
conclusion is that unquestionably there is a direct connection between the susc: 
bility to infection with B. abortus and some of the adolescent changes, sucl 
hormone development. This fact emphasizes the need for further study of 

problem. 3 


Dr. I. A. Ast, Chicago: I should like to ask a few questions. First, wh: 
the hazard in the consumption of dairy products other than milk, for exampl 
cheese and butter? Also, does Dr. Dietrich know how the disease was propaga 
and is it true that the urine contains the living organisms and that infecti: 
carried by urinary contamination? 

Dr. Rustin McIntosuH, New York: May I ask Dr. Dietrich what age 
nation titer he regards significant as evidence of a past infection in a child 

Dr. J. H. Hess, Chicago: When these cases of infection first repo 
from California began to develop in my part of the country the certified 
business was almost ruined. Careful clinical investigation and the proof 
children are so little susceptible to the disease have done much to keep cert 
milk on the market. After the many years spent in the attempt to get g 
milk for infants, it would have been a great loss to have had a false impress 
cause its disuse. 

Dr. Henry Dretricu, Los Angeles: In answer to Dr. Lucas’ question, 
third reason we gave for the low incidence of the disease in children, nan 
the biologic immaturity of the tissues, is a speculative one. We have no pro 

In answer to Dr. Abt’s question regarding cheese and butter and 
milk products, Carpenter and Doak have done a great deal of work along 
line. Cheese was investigated as a possible source of infection. They exam 
both domestic and foreign cheese and were unable to produce the disease 
guinea-pigs with solutions of cheese. Butter may be a factor, but not frequet 
A good deal of the cream is sterilized or pasteurized before it is used in 
manufacture of butter. 
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The organism has been isolated from the urine, but authorities working on the 
subject have reached no definite conclusion regarding the danger from this source. 

Answering Dr. MclIntosh’s question regarding the agglutination titer, a titer 
of 1:80 or of 1: 100 is today considered pathognomonic of a B. abortus infection. 
In many of the persons who have had the disease the titer is gradually decreased. 
I believe that at the present time one can safely make the statement that B. 
abortus infection in infants and children does not constitute a major health prob- 
lem. This disease presents mainly a veterinary and an occupational problem, as 
the condition occurs among veterinarians, butchers and those connected with the 
live stock industry. It is also an economic problem in the dairy industry. 

We have had 5 cases in children which I wish to mention briefly. The youngest 
child was 12 months, and the oldest 12 years, of age. Four of the patients were 
seen during a period of four months. We have not seen any other cases since 
that time. That raises the question whether we were dealing with a very virulent 
strain of B. abortus. Unfortunately, blood cultures were not taken in these cases. 
In all but the youngest child there was complaint of weakness at the time of onset. 
We did not find the true type of undulant fever as a rule. One patient had rather 
a typical course; he had eight relapses. 

In the youngest child, the disease started with loose stools. This condition 
tended to persist more or less during the entire disease. There was leukopenia in 
most instances, with an increase of mononuclear cells. The spleen was palpable 
in 4 cases and definitely enlarged in three. Two of the patients had marked 
sweats, which generally came on when the child was asleep, during the day or 
night. They were drenching, so that not only the clothing of the child, but in 
some instances the bedding, had to be changed. One child had stomatitis. This 
case was the most interesting of the series because the patient was febrile for only 
twelve days. He was back in school after one month and never had a relapse. 
This case brings up the question of mild or ambulatory cases of B. abortus infec- 
tions. Such cases occur along the Mediterranean where B. melitensis infections 
are prevalent. This should cause one to consider the possibility of undulant fever 
in dealing with febrile diseases, even though the course is not protracted. 


CHEMICAL ALLERGY AND PHENYL EtHyLt HypaAntToin SICKNESS. Dr. BELA 
Scuick, Dr. Harry SosotKa (by invitation) and Dr. SamMuet Peck (by 
invitation), New York. 

Phenyl ethyl hydantoin sickness is compared with serum sickness on account 
of many similarities. Sobotka discovered that phenyl ethyl hydantoin is a racemic 
mixture of a levorotatory and a dextrorotatory form. These substances are optical 
isomers. The specific rotation is plus II g. and minus II g., respectively. The 
study of the pharmacologic effect on animals showed that the effective minimum 
of the dextrorotatory form lies a little less than 50 per cent higher than the mini- 
mum of the levorotatory form. 

The original phenyl ethyl hydantoin produced sickness in about 84 per cent 
of the patients with chorea who were treated, the levorotatory form in about 60 
per cent, and the dextrorotatory form in only 31 per cent. The dextrorotatory 
form also has a beneficial effect in chorea. The production of phenyl ethyl hydan- 
toin sickness by the administration of a second dose is possible but irregular in 
appearance. Some children show a higher resistance than others. 

Passive transfer (Prausnitz-Kustner) was attempted, but produced negative 
results. 

DISCUSSION 

Dr. E. J. HUENEKENS, Minneapolis: I wish to report an interesting clinical 
observation made by Flesch of Budapest. I have used intravenous injections of 
typhoid serum in four cases in the last few months with good results, with the 
production of fever, but not of the other allergic phenomena that result from 
phenyl ethyl hydantoin. 

Flesch thinks that the production of fever by phenyl ethyl hydantoin has 
nothing to do with the therapeutic results. Up to 1930, he had used phenyl ethyl 
hydantoin in nine cases with very good clinical results, and with the production 
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of typical exanthem, fever and eosinophilia. After 1930, he was unable to procur« 
any of this drug. Since that time, he has used phenobarbital in twenty-eight cases 
In practically all these cases he has secured the same allergic reaction that w 
obtained with phenyl ethyl hydantoin. His clinical results are at least as g 

as those obtained with phenyl ethyl hydantoin, and in a few cases they appear 
better. In some of the cases in which he started treatment with phenyl ethyl! 
hydantoin he finished with phenobarbital and obtained even better results. 
gives very large doses of phenobarbital, as high as 2 grains (0.12 Gm.) a day 
very young children, and has noticed no bad results in any of the cases. 

I was interested in what Dr. Schick said about a certain amount of chemical 
relationship between phenobarbital and phenyl ethyl hydantoin and that phen 
barbital produces similar allergic phenomena. In Flesch’s cases, the clinical results 
were at least as good. 

Dr. BELA Scuick, New York: I purposely did not go into the discussion 
the therapeutic effect of phenyl ethyl hydantoin because the decision is very diff 
cult. We have frequently tried phenobarbital but were even less satisfied than 
with phenyl ethyl hydantoin. I admit that we did not use the large doses that 
are recommended by Flesch. I know the dangers that are described in the treat 
ment of chorea with phenyl ethyl hydantoin. There are authors who find that 
this drug is so dangerous that it should not be used and that it produces leuk 
penia with a white cell count as low as 2,000 or 3,000. A complete aplastic blood 
picture is described in phenyl ethyl hydantoin sickness. 

We are especially interested in the problem of allergy, remembering the fact 
that we have to deal with substances having different effects on the polarized light 
The dextrorotatory substance produces symptoms of sickness, but less frequently 
than the levorotatory. 

The question arises in what way phenyl ethyl hydantoin may produce allergic 
phenomena. According to Landsteiner, chemical substances are attached to the 
protein and act like a foreign protein. 


THE THERAPEUTIC VALUE OF CONVALESCENT SERUM, ADULT BLOoop AND Hy! 
TONIC DEXTROSE SOLUTION IN ACUTE POLIOMYELITIS AS EVIDENCED BY CI 
ICAL AND PATHOLOGIC OBSERVATIONS. Dr. D. Murray Cowie, Dr. J. P 
Parsons (by invitation) and Dr. K. LowEenserec (by invitation), Ann Arbor 


Mich. 


During the epidemic of infantile paralysis in Michigan in 1931, 125 cases cam 


under our observation. Eighty-one were first seen in the so-called systemic stag 
and 44 in the paralytic stage. All of the patients in the systemic (preparalyti 


stage received either convalescent poliomyelitis serum, convalescent whole blood 
adult whole blood or a combination of these, administered by various routes. In 
4 cases paralysis developed. One patient was not under our control, and was 
omitted from the total number, which leaves 89 cases for analysis. In 77 
these (96.25 per cent) paralysis did not develop. In the 3 patients in whon 
paralysis developed, the involvement was slight and recovery was complete. 
can therefore be said that no patient in this series shows paralysis at the time 
this report. 

Of the patients in the paralytic stage, 27 received immunotherapy as soon 
they came under observation. In 33.3 per cent there was definite improvement 
completely recovered), and 66.7 per cent showed no improvement (5 died). Sey 
enteen paralyzed patients received no immunotherapy; 11.76 per cent improv 
and 88.24 per cent showed marked residual paralysis. If we include only patients 
treated not later than the fifteenth day of the disease, 50 per cent showed improv« 
ment, 

It would seem, from a study of these cases, that immunotherapy is oftet 
effective in treatment of the disease in the preparalytic stage and may be benefi 
in the early days of the paralytic stage. 

The dose of convalescent serum varied from 6 to 20 cc. when administered intra 
spinally, from 10 to 60 cc. intravenously, and from 8 to 50 cc. intramuscular! 


c 


Transfusions of convalescent or of adult whole blood varied from 100 to 325 
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We recommend that from 20 to 50 cc. of serum intravenously and the same 
amount intramuscularly and a transfusion of from 100 to 200 cc. of convalescent 
or of adult whole blood be given if possible in all patients with definitely diagnosed 
cases in the systemic stage and in the early days of the paralytic stage. As large 
doses as possible should be given. 

We believe that intravenous injections of dextrose are of great benefit, particu- 
larly in bulbar cases, and also at times in the systemic and spinal paralytic stages. 
Theoretically they should be beneficial in the preparalytic stage, because much 
damage comes from edema and this treatment increases the volume of blood flow. 
We have seen headache, pain, muscular tenderness and circulatory collapse relieved 
or caused to disappear by the use of dextrose. 

Grossly the pathologic process invariably showed extreme edema. The progressive 
nature of the involvement was apparent. Because of the widely disseminated peri- 
vascular involvement that initiates the neuronophagia and the glial response, it 
would seem that this disease lends itself peculiarly to treatment directed at the 
vascular system either by direct intravenous measures or by indirect intramuscular 
measures. Everywhere in the meningeal involvement the primary change, as well 
as almost the entire change, is vascular, indicating a break-down of the meningo- 
vascular barrier. It would seem that intraspinal treatment might easily produce 
severe damage to the already widely affected parenchyma. The purpose of the 
therapy should be two-fold: neutralization of toxin, which protects the parenchyma, 
and relief of edema, which frees the nerve tissue from excessive inflammatory 
response. 

DISCUSSION 

Dr. JoHN RuuwRAH, Baltimore: In regard to the therapeutic measures pro- 
posed by Dr. Cowie, I feel like Faust, when he said: “Die Botschaft hor ich wohl, 
allein mir fehlt der Glaube” (I hear the message gladly but belief is wanting). 
All the serums that have been suggested and all the methods of treatment that 
have been used up to the present time had had most favorable reports, but unfortu- 
nately, the disease paralyzes persons the same as it did before. 

I do not see how Dr. Cowie can say, without having controls, what the results 
are in an epidemic. Unfortunately, I have not seen the figures for the epidemic 
in New York in the summer of 1931. I may be misinformed, but I have been 
told that alternate patients were treated, that is, of the preparalytic patients, and 
that the end-results were the same in the treated and the untreated patients. I 
think it is extremely interesting to have an epidemic followed in this manner. I 
should like to hear what Dr. Cowie has to say, and why he did not use some such 
method of control. 

Dr. F. C. Nerr, Kansas City: I think that it would be interesting if the 
medical public generally could get a better idea about the criteria for convalescent 
serum. In most of the epidemics of which I know the serum is not convalescent 
but is taken from immune adults. 

During the moderate epidemic in the fall of 1930 in the eastern half of Kansas, 
involving Kansas City, Mo., also, the laboratories at the University of Kansas 
collected serum wherever they could get it, practically always from immune adults. 
As soon as it was known throughout the state that there was serum physicians 
not only sent for it but sent their acute patients for treatment. My associates and 
I had a rather disquieting experience. We had a boy in the hospital who was 
being treated by the orthopedists for crippling of one foot due to poliomyelitis 
about four years before. This boy had been up and around on the floor that was 
reserved for patients with poliomyelitis. Acute poliomyelitis developed with typical 
deltoid paralysis. He did not have a severe case. Thus, so far as we could learn 
he had the disease twice. This does not prove that blood may not become immune, 
but it indicates that serums should be pooled and should come from as recent cases 
as possible. 


Dr. B. Kramer, Brooklyn: Previous studies on the value of convalescent 
serum in the treatment of poliomyelitis leave the impression that this serum is 
beneficial. The epidemic of 1931, which raged in Brooklyn, gave an opportunity 
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to study this question. The majority of the patients were hospitalized in 
institutions. It was only during the latter part of the epidemic that private insti- 
tutions began to absorb the excess. Because of the large number of cases, it \ 
possible to select the cases that were most suitable for this study. 

Dr. Sidney Kramer, working for the Harvard Infantile Paralysis Commissio1 
supervised the work in my clinic. The work that he did at the Jewish Hospit 
was supplemented by additional observations carried out later at the Hartford 
Isolation Hospital. Only patients in the preparalytic stage were studied. All were 
seen within forty-eight hours of the onset of their illness. Since we did not f 
that the value of serum was sufficiently proved, we believed that we were justified 
in giving the serum to alternate patients only. 

The serum that was used was obtained under the auspices of the Harvar 
Infantile Commission and had been titrated for its ability to bind poliomyelitis 
virus. Each treated patient received 100 cc. of serum, of which, as a rule, 40 
was given intrathecally and 60 cc. in two doses at six hour intervals either intra- 
venously or intramuscularly. Eighty-two patients were treated at the Jew 
Hospital in Brooklyn and the Hartford Isolation Hospital in Hartford. Paral 
developed in about an equal number of patients in the treated and in the untreat 
group. From a review of the statistics on the patients in Brooklyn, it seems tl 
the amount of paralysis that occurred in this group was distinctly less in 
treated than in the untreated patients, but when one compares the results 
those in the series in Hartford, the treated patients had definitely more paralysis 
than the untreated ones. This difference was probably due to the inclusion of 
small number (about 5) of severely paralyzed patients who had received serum 

Of course, all of those patients were treated before paralysis developed. 
accepted no patients who had been ill more than three days. The conclusions 1 
which Dr, Sidney Kramer and his group came are as follows: In the therapeu 
test of the serum, which more nearly approaches the controlled experiment tl 
any we have heretofore been able to make, we failed to obtain statistical evide: 
that convalescent serum is effective. However, it is not possible to draw 
reverse conclusion, namely, that the serum is of no value. 

While no conclusions can be drawn as to the efficacy of convalescent serut 
the outcome of this study justifies its continuation on a larger scale. In a sul 
quent analysis of the results obtained in a series of over 900 cases (this analy 
having been made by Dr. William H. Park) the conclusion was that there was 1 
striking difference in the amount of paralysis, the incidence of paralysis and 
mortality in treated and in untreated patients. 

Dr. J. H. Hess, Chicago: There were 238 cases of infantile paralysis in 1 
epidemic in Chicago in 1931. There was a serum center for the northern half 
Illinois at the Nelson Morris Research Institute, not only for poliomyelitis but 
various other serums. My associates and I at this center prepared two types 
serum: poliomyelitis convalescent serum, for which blood was pooled from 
to forty cases, and normal pooled serum from persons who had not had poliom: 
litis. ‘The pooled serums were then sent -to the University of Chicago, where 
the bacteriologic laboratory tests were made on monkeys, each batch being po 
separately. In these experiments on monkeys, one is led to believe by the reports 
the blood had about the same potency as had human convalescent serum. 

Of the 238 patients with poliomyelitis, 108 were not treated and 130 receiv 
one serum or the other. In the 108 who were not treated, the mortality was 2 
per cent, and in the 130 who received serum, 14.5 per cent. Sixty-five of the 13 
patients were treated in the preparalytic stage. Among these there were.3 deaths 
a mortality of 4.4 per cent. One of these patients died on the third or fourth day 
from pneumonia, and there is a question as to whether that patient should ha 
been grouped with those who died of poliomyelitis. 

There might be a question as to whether cases so diagnosed in the preparalyt 
stage were actually cases of poliomyelitis. Thirty-four of the 65 patients had 
either temporary weakness or actual paralysis. There was no severe paralysis 
among them, but a number had definite and more or less permanent paralysis. 
these, 3 might be grouped with those that died, which would give a mortality 
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9 per cent among the so-called preparalytic patients in whom a positive diagnosis 
could be made because of muscular weakness. These received human convalescent 
serum (the 36 patients treated in the early stage or within twenty-four hours of 
the onset of paralysis). 

Of the second group, 7 died. In all of these the disease was of the bulbar ful- 
minating type. Twenty-four of the group received human immune serum, with 5 
deaths, a mortality of 21 per cent. Five showed moderate extension after the 
serum was given, and in the others the condition remained stationary. 

Twelve of the patients received the normal serum, with 2 deaths, or a mortality 
of 16.6 per cent, which is less than that for the patients given human immune 
serum. Of course, this is too small a number of cases from which to draw con- 
clusions. I thought the figures for the encephalobulbar type of cases might be 
interesting. There were 28 such cases. Thirteen patients recovered, and 15 died 
(a mortality of 53.6 per cent). Seventeen of the 28 patients with the bulbar type 
of the disease received serum in the first twenty-four hours, and of these 8 died 
(a mortality of 47 per cent). 

We were fortunate in having one of the men connected with the station 
appointed by the health department of the city of Chicago as its representative, 
so that we had early access to every case reported, and, of course, a good many 
of them were reported to the station at the same time they were reported to the 
health department. 

The impression that we have is this: One cannot study cold statistics. One 
must draw conclusions from his own experience and pretty much from each case. 
Among the patients who received serum in the preparalytic stage, although 34 of 
the 65 showed evidence of paralysis, the course of the disease was favorable, and 
among those who received serum in the first twenty-four hours after paralysis, 
outside of the fatal cases of the bulbar type, the course was seemingly milder than 
in those who did not receive serum. 

Dr. C. A. Atpricu, Winnetka: I was very much interested in Dr. Cowie’s 
use of hypertonic solutions intravenously. I am wondering whether he has used 
other hypertonic solutions, such as magnesium sulphate. 

In our work on edema of the brain in nephritis, my associates and I have been 
impressed with the fact that the effect of magnesium sulphate was of longer 
duration than that of dextrose. It is even more simple to give the salt by Dr. 
Blackfan’s technic of intramuscular injection. 

Dr. D. M. Cowre, Detroit: I presented the 44 cases observed in the paralytic 
stage for the purpose of having an opinion as to whether it would be permissible 
to use them in any way as a ccontrol. These patients came from the same district 
during the same time in the epidemic, but they were a gathered group of paralyzed 
patients sent to us for medical and orthopedic care. They had not received 
immunotherapy. The situation in this epidemic was entirely different from any 
other problem of contagion that I have observed. Our district happened to be 
the center or “hotbed” of the epidemic. There is not a paralyzed person in Ann 
Arbor, and none of the patients who were under our complete control in the sys- 
temic stage is paralyzed today. There were paralyzed patients in this district. 
I think that the results obtained are due to the unusual cooperation we had from 
the Michigan Poliomyelitis Commission and the unusually well trained physicians 
who cared for these patients. They had all had a great deal of experience in the 
performing of spinal taps, the making of cell counts, the typing and cross-typing 
of blood, the giving of transfusions and similar procedures. The community was 
carefully instructed in all phases of the epidemic. Through the activity of the 
press and of public speakers the people became acquainted with the early mani- 
festations of the disease. The public schools were closed; the theaters, churches, 
Sunday schools and bookstores and all places where children might congregate 
were closed to them. This resulted in the careful watching of any acutely ill child 
and its being referred to us for examination. 

The members of the society will probably agree with us when they read the 
full report showing that the cases we have presented were unquestionably cases 
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of poliomyelitis in the preparalytic stage. We were fortunate in being able 
secure sufficient serum and whole blood for most of the patients treated. 

It was impossible for us to select treated and untreated groups, as Dr. Kran 
reported was done in New York. 

Dr. Hess’ statistics are comparable with ours and are of great interest to us 

Dr. Aldrich referred to the use of dextrose and magnesium sulphate. We thi 
that this method of treatment is very valuable in the preparalytic stage w! 
certain symptoms present themselves. We did not use magnesium sulphate 

We have observed a few reactions following intraspinal injections of serut 
We believe that this method of treatment is not necessary and may be product 
of harm. Serum or whole blood given by other routes does no harm. Why 
give the children the benefit of the doubt that seems to be firmly fixed in son 
minds and give them sufficient serum as early as possible? 


STUDIES IN EDEMA, WITH PARTICULAR REFERENCE TO THE THERAPEUTIC VAI 
oF AcactA. Dr. ALEx1is FRANK HARTMANN and Dr. Mirton J. E. Si 
(by invitation), St. Louis. 

The importance in the production of “nutritional” and “nephrotic” edema of 
lowered plasma “colloidal” or “oncotic” pressure, due to reduction of the plasi 
albumin concentration, can be demonstrated especially well by considering 
as belonging in the following groups (see table) according to the state of eden 


Relationship of States of Nephrotic and Nutritional Edema to Concentration 








Serum Serum Calculated Oncotii 
Protein* Albumin Pressuret 
rc 


[practices siniiatiasintarainian, gaia - fe em ‘ aS “ae 
Range Average Range Average Range 
Gm. per Gm. per Gm. per Gm. per Cm. of 
Type of Edema 100 Ce. 100 Ce. 100 Ce. 100 Ce. Water 


Nephrotie 
1, Increasing 2.1-5.$ 3.78 2-1, 0.82 
2. Stationary 2.4-6.5 4.16 4-2, 1.04 
3. Decreasing 3.1-6.5 4.69 9-2. 1.41 
4. Absent or doubtful. 3.7-7. 2-2. 1.85 


Nutritional 
1. Increasing 
2. Stationary 
3. Decreasing 
4. Absent or doubtful. 


* Determined by micro-Kjeldahl method. 
+ Caleulated by Govaert’s formula. 


(1) edema increasing; (2) edema stationary; (3) edema decreasing, and 
edema absent or doubtful. 

Factors intimately related to the levels of the plasma proteins and 
pressure are: (1) the protein intake (quantitative and qualitative) ; (2) digest 
and assimilation; (3) conversion into plasma proteins, and (4) retention of plas1 
proteins. Various breaks in the chain at different points can be shown to le 
low plasma protein levels and to edema. 

In the treatment of this type of edema three measures have proved especia 
useful: (1) a high protein diet; (2) transfusions of whole blood or plasma, 
(3) intravenous administration of acacia. In general, “nutritional’’ edema 
appears promptly as a result of high protein feeding, except when digest 
and assimilation are interfered with by vomiting, diarrhea or fistula. In 
such instances edema disappears promptly with adequate plasma _transfusi 
“Nephrotic” or “nephritic” edema on the other hand is usually unaffected by bl 
transfusions, since the administered plasma albumin is usually rapidly lost by 
of the urine. Loss of edema in such cases can be shown to be preceded first 
diminution of urinary protein excretion and then by a resulting increase in plast 
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albumin and “oncotic” pressure. In the more severe types of nephrosis or nephritis, 
when the plasma albumin cannot be brought to and maintained at a level sufficiently 
high to prevent edema, the intravenous administration of acacia has proved of 
value in maintaining a more normal plasma “oncotic” pressure. Our experience 
so far would indicate that the most satisfactory method of administering acacia 
for this purpose is to give a 30 per cent solution (with or without sodium chloride) 
in an amount sufficient to produce a plasma acacia concentration of about 2 per 
cent (1 Gm. of acacia per kilogram of ideal body weight), and to repeat the 
administration when the diuretic effect has ceased. The course in recent patients 
with nephrosis treated by this method would suggest that by abolition of the 
tendency toward ascites the danger of fatal peritonitis is lessened, and that by 
establishment and maintenance of diuresis the renal lesion disappears more 
promptly. 

Dr. M. J. E. Senn, St. Louis: I believe that it is necessary to utter a word of 
caution about the use of acacia intravenously. Drs. Meek and Gasser, several 
years ago, pointed out the value of acacia solution when given intravenously in 
conditions of shock. They showed that plasma concentration up to 8 per cent 
could be produced without bad effect. This substance was widely used in the 
treatment of shock, but gradually fell into disrepute because of the systemic 
reactions that occasionally followed its administration. In two cases, we have 
observed mild reactions of this type. 

The reactions that the surgeons found to result from the treatment of shock 
were severe. There were usually fever, chills and a fall in blood pressure. The 
patient became cyanotic and had respiratory difficulty, and the attack occasionally 
ended fatally. Our cases were not severe. We believe that the important thing 
is the use of a purified, freshly prepared solution. If a 30 per cent solution 
which is clear and of light color is obtained in ampules, it can be kept for several 
months, and we believe that no serious harm can result. We have used this 
solution in order to push the plasma concentration up to 2 per cent, and have had 
no difficulty. 

While we are reminded that Dr. Hartmann has considered this as a symp- 
tomatic treatment, we realize that the edema of nephrosis is the whole disease. 
We believe that the results obtained by acacia solution are four-fold. The patient 
becomes more comfortable, feels better and is allowed to be up and about and to 
exercise. The appetite returns, and the parent becomes hopeful that the child will 
have a return of normal health. By constantly making the edema disappear, we are 
hastening healing of the renal lesion. The indexes of this healing are that there 
is a diminution in the number of casts and in the amount of albumin excreted in 
the urine. We think that by establishing a normal condition in the peritoneal 
cavity, we are preventing a stasis of the organisms in that cavity and preventing 
the most serious complication of nephrosis, pneumococcic peritonitis. 


Dr. B. Kramer, Brooklyn: In seeking an explanation for the failure of 
transfusion to relieve edema in nephrosis, my associates and I analyzed not only 
the blood of the patient but that of the donor, and found that not infrequently the 
protein concentration of the donor’s blood is about 6 per cent, sometimes only 
slightly more than the required 5 per cent which is usually considered as the 
threshold for the development of the edema. 

We, therefore, tried repeated transfusions at rather short intervals in an 
attempt to raise the protein of the recipient to the required concentration. In 
one case 17.5 Gm. of serum protein was administered in repeated transfusions. 
The total amount of blood given was approximately 500 cc. The patient had a 
spontaneous remission preceding the transfusion in spite of the fact that the 
protein concentration and the albumin: globulin ratio remained low. Following 
this, edema recurred, and on analysis of the blood we were surprised to find a 
protein concentration of 5 per cent. The albumin: globulin ratio was unchanged. 
Following the transfusion of blood the total protein remained at 4.8 per cent with 
an albumin: globulin ratio of 0.59, but the refractive index increased from 1.3,448 
to 1.3,467. Marked diuresis followed. During the periods of the patient’s 
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minimum weight the serum protein concentrations were 4.39 and 5.34 per 
with albumin: globulin ratios of 0.45 and 0.8, respectively. 


Dr. InvinE McQuarriz, Minneapolis: I am sorry that the charts could 
be kept on the screen a little longer so that the members of the society could 1 
more of the details which have taken weeks to work out. When they are 
for about two minutes one cannot imbibe the contents thoroughly. 

I should like to ask the reporters if they have made observations on the 
lipoids and the serum protein. I should like to know what happens to the prot 
if the content is increased, and how. It would be interesting, of course, to obs 
a series of these patients over a long period to see if this treatment has an ulti: 
effect on the mortality of the group. 

I have been afraid to use acacia because I worked with it about fifteen 
ago in determinations of blood volume and observed some of the reaction 
Dr. Hartmann spoke of. The experimental dog would suddenly vomit while 
on the table, probably because the colloidal balance was upset a little too raj 
although the concentration and dosage differed little from what Dr. Hartn 
and Dr. Senn have used. Impurities were probably present in the acacia. 

A method like this is justifiable because of the increased susceptibility of 
patient with edema to infection. The sooner one gets rid of the edema ir 
patient, the better. On the other hand, I prefer the use of the blood transfu 
even if one has to combine injections of acacia with it, because of the more nat 
plasma colloids present and because blood probably has other benefits in addit 
to that of increasing, even temporarily, the colloidal value of the plasma 

I should like to know what effect the administration of acacia has on 
mineral balance and how long it takes the body to excrete it. As I rememb: 
making determinations of blood volume, my associates and I could not us¢ 
method again soon because of the retention of the acacia for from forty 
to seventy-two hours. 


Dr. SAMUEL AMBERG, Rochester: I should like to ask Dr. Hartmann whet 
his acacia solution is calcium-free or whether it contains the usual amount 
calcium. This is an interesting piece of work and a suggestive one. Sever 
years ago my associates and I made some experiments to determine whet 
in the normal animal acacia interfered with diuresis produced by dextrose 
this work, it became evident that the injection of a certain amount of acacia 
not interfere with the diuresis. 

Dr. Rustin McIntosu, New York: Two other desiderata are obtained by 
quick reduction of edema. This favors the prevention not only of pneumoc 
peritonitis but of another complication of nephrosis, namely trophic ulcers, w! 
are not uncommon. Secondly, it promotes congeniality between the clinical 
nursing departments, which is of importance. 

I should like to speak a word of caution in regard to the effectiveness 
transfusion in nutritional edema. I think nutritional edema can be attacked | 
by diet than by transfusion. Dr. Weech has been carrying out some interes 
experiments in which he has given serum transfusions to dogs and to pati 
with nutritional edema associated with a low amount of plasma protein. If Dr 
Hartmann’s figure of 50 cc. per kilogram for the circulating plasma is consider 
correct, and a patient is given a transfusion of 20 cc. of blood per kilogram « 
body weight, about 10 cc. of plasma is added. If it is assumed that the add 
plasma stays in circulation for a short time, that will give at best an increas¢ 
one sixth of the difference in percentage between the protein concentration of 
transfused plasma or serum and the protein concentration of the donor’s plas: 
or serum. Even if an equal volume, say 50 cc. per kilogram, of plasma or serut 
were given, the most that could be done would be to raise by 50 per cent 
difference between the injected serum protein concentration and the protein « 
centration existing in the patient. That does not help much when the se: 
protein is greatly reduced. 
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It is known, however, that the transfused serum does not remain in circulation 
for long; within a short time the blood volume and plasma volume tend to return 
to the pretransfusion level. Dr. Weech has shown that in nutritional edema there 
is a rapid loss of serum from the circulating blood after such an injection. In that 
respect, nutritional edema behaves ‘somewhat similarly to nephrotic edema; in 
nephrosis the proteins are lost by the renal route, whereas in nutritional edema 
they are lost by a mechanism that is not yet entirely clear. 

Dr. W. B. McCiure, Evanston: We have had three excellent presentations 
bearing on the cause of the edema of nephrosis and of nutritional edema. The 
weight of the evidence that has been presented would seem to favor somewhat 
the theory that the edema is due to plasma protein deficit, going back to Starling’s 
idea that normally water exchange between the tissues and the blood depends 
greatly on the plasma protein. I think that this is probably true under normal 
conditions. However, in a case of nephrosis certain things may happen and the 
child may get well; the edema tends to appear in cycles, while the blood plasma 
protein concentration may remain practically constant at a low level. The edema 
may clear up without increase in the plasma protein. There must, therefore, be 
some other more active factor at work, at least during these cycles. I have 
followed several cases of the nephrotic type of edema in which there was found 
little or no increase in the concentration of total plasma protein, or in the albumin 
fraction, preceding and during diuresis. There was usually an increase in the 
relative plasma volume just preceding and during diuresis that may have had 
an influence in keeping the protein concentration low at these times. 

While I believe that the plasma protein concentration is important, I do not 
think that the question of the cause of nephrotic edema has yet been solved. 


Dr. A. F. Hartmann, St. Louis: With reference to Dr. Kramer’s remarks 
about transfusions, perhaps the most striking failure was seen in a child 2% 
years of age, to whom, during the course of ten days, we gave enough plasma 
to equal two and one-half times the amount of plasma that should normally be 
circulating. Throughout the ten days, we could see no appreciable effect on the 
level of plasma protein. Apparently the protein was excreted about as rapidly as 
we could put it in. 

I think that one of the chief reasons why people are rather loath to accept the 
close relationship that seems to exist and that certain persons say exists between 
edema and concentration of plasma protein is because they are thinking too much 
of plasma protein alone. We should think of the relationship of edema and 
colloidal osmotic or oncotic pressure, realizing that the latter depends not only 
on the amount of protein but also on the kind. 

It would seem that what is called serum albumin is really a group of proteins 
with different oncotic pressures. The first protein appearing in the urine in 
nephritis has a much higher colloidal osmotic pressure than the average of what 
one calls serum albumin. Direct or calculated measurements of colloidal osmotic 
pressure show better agreement with the states of edema than does either the 
total protein concentration or the concentration of albumin. 

Another point that we should emphasize is that many of the determinations of 
protein have been made by a refractometric method, which leads sometimes to 
grossly erroneous results. The refractometer always gives a positive error when 
checked against Kjeldahl determinations. In fifty such simultaneous determina- 
tions, we found in occasional instances, particularly in nephrosis and when the 
serum was very fatty, a positive error as high as 150 per cent. It is no wonder, 
then, why no close relationship seems to exist between edema and plasma protein 
concentration when the latter is determined by the refractometer. 

Dr. McQuarrie asked whether we followed the lipoid and protein concentration 
during the formation of edema and loss of edema, particularly as a result of the 
administration of acacia. We did not follow lipoid concentration except 
occasionally. We made occasional cholesterol determinations, and we noted the 
protein content as far as albumin and globulin were concerned. 
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The patient produces albumin very poorly in comparison to the manufactur 
globulin. The first rise is usually in globulin and the albumin content tends 
be restored slowly. I think that the reactions which we have seen and wil 
other people have experienced with acacia were due definitely to impurity in 
acacia. Several batches of acacia have, on standing, become smoky in appearan 
particularly is this true of preparations to which no salt has been added. Acaci 
with salt, which was meant for treatment of shock, when 4.5 per cent sodiun 
chloride is added tends to stay light yellow and clear. With this preparation, 
have seen no reaction recently. Most of the work was done with salt-free aca 
in order to avoid the question of the role of salt. 

As far as diuresis is concerned, we have seen no difference in its producti 
We have given as much as 100 cc. of 30 per cent acacia with 4.5 per cent sodiun 
chloride, and within a few hours diuresis occurred in a way similar to that 
which diuresis was obtained following the injection of salt-free acacia. 

Dr. Amberg questioned whether calcium was present in the acacia. 
calcium content is about 0.6 Gm. per hundred cubic centimeters. 

I feel inclined to object to Dr. MclIntosh’s criticism. I think he wished 
point out that in nutritional edema the effects of a single or perhaps of two 
three transfusions are almost negligible as far as increase in the concentration 
plasma albumin or of plasma total protein is concerned. But he bases his 
clusion on the assumption that if a child has 50 cc. of blood plasma per kilogram 
of weight and receives a transfusion of 10 cc. of blood plasma per kilogram, hi 
has 60 cc. of circulating plasma, and that if he is given 10 cc. more, he has 70 c 
and so on. But that is not true. One can increase the original reduced plasma 
volume slightly with the first transfusion. From that point, however, further 
transfusions no longer increase appreciably the plasma volume. Salt and wat 
and other freely diffusible substances leave the circulating plasma almost 
immediately, while the impermeable protein colloids tend to remain. In other 
words, after the original plasma volume is reestablished, one is practically giv 
dry protein with further transfusions. 

I think that I have answered Dr. McClure’s question, at least the question 
that he raised when he suggested that there is not a constant relationship between 
plasma protein and edema. We began our paper with the admission that the 
mechanism of edema was complicated, but stated that we felt that the facts kno 
at present indicate that the most important single factor is the colloidal osmoti 
pressure. We of course realize that we should take into consideration many ot! 
factors, both renal and extrarenal. 


ADDRESS OF THE GUEST OF THE SoOcIETY: HEREDITY AND CHILD COoNSTITI 
Dr. MiIcHAEL F. Guyer, Madison, Wis. 


This article will appear in full in a later issue of the AMERICAN JOURNA 
DISEASES OF CHILDREN, 


EFrect oF SUNSHINE TRANSMITTED BY COMMON WINDOW GLASS AND OF FR 
AIR IN INCREASING THE RESISTANCE OF ANIMALS TO INFECTION. Dr. J 
Ross (by invitation), Dr. E. C. Rogpertson (by invitation) and Dr. F 
TIsDALL, Toronto. 


Litters of 4 week old albino rats were divided into five groups of ten 
each. Three of these groups were fed Steenbock’s rickets-producing diet w 
added amounts of vitamins A, B, C and E. In the remaining two groups 
development of rickets was prevented by the addition of vitamin D to the 
diet. 

Two groups, one on a diet without vitamin D and one on a diet containing 
vitamin, were exposed to fresh air and sunshine that had passed through comn 
window glass for two hours daily, at midday, for four weeks. Two simil 
groups, on diets with and without vitamin D, were kept in the regular animal 
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room. The fifth group, the diet of which lacked vitamin D, was exposed to 
fresh air only. 

All of the animals that were deprived of vitamin D showed marked rickets 
regardless of the environment, and all that received vitamin D showed no 


rickets. 

The window glass transmitted infra-red, visible and long ultraviolet rays. 
After the rats had been on the regimen described for four weeks, they were 
all equally infected by mouth with a strain of Streptococcus enteritis which had 
been originally isolated from the middle ear of a sick white rat. Many of the 
rats died within two weeks after infection, with signs of marked diarrhea, 
bloody nasal discharge and weakness, and nearly all of these showed pure S. 
enteritis septicemia. The resistance was estimated by the percentage of rats sur- 
viving four weeks after infection, when the experiments were terminated. The 
results have been analyzed and are statistically sound. 

Conclusions —1. The addition of vitamin D to a rachitogenic diet (which 
already contains considerable quantities of the other vitamins) markedly raises 
the resistance of rats to infection. 

2. Exposure to sunshine transmitted by common window glass and to fresh 
air for a comparatively short period daily markedly raises the resistance of rats 
to an oral S. enteritis infection, whether they are fed a rachitogenic diet or a 
rachitogenic diet plus vitamin D. 

3. When the rachitogenic diet is used, the increased resistance is not due to 
any improvement in the rickets, as the sunshine that passed through the common 
window glass had no antirachitic effect. 

4. Exposure to fresh air alone has about half the beneficial effect of the 
combination of fresh air and sunshine through glass, as measured by the ability 
of the rat to withstand infection. 

5. The vital radiations from the sun should not be limited to the narrow 
band in the short ultraviolet region which is antirachitic. The results described 
show definitely that rays, longer than those that are necessary to prevent or cure 
rickets, have a marked effect on the animal organism as evidenced by a decided 
increase in resistance to infection. 

DISCUSSION 

Dr. IrvinNE McQuarrig,. Minneapolis: The difference between sunlight and 
darkness is easily understood, but I should like to know what Dr. Tisdall had 
in mind by the difference between fresh air and apparently unfresh air. 

Dr. A. T. SHouL, Cleveland: I should like to ask whether Dr. Tisdall made 
any correlations based on the rate of ventilation, or on the variations in the 
so-called fresh air. 

Dr. F. F. Tispatt, Toronto: Dr. McQuarrie asks what we mean by fresh 
air. We have not settled this problem because the animals kept inside were in 
an ordinary well ventilated laboratory room with freely moving air. The only 
difference was that a fan blew the air through the boxes outside. We attempted 
to duplicate the condition inside, and at the present time we are in the process of 
finding whether moving air inside will produce the same effect as moving air 
outside. 

I feel that the method devised by Dr. Robertson gives promise of obtaining 
a great deal of information on the resistance to infection and on various other 
factors in which all the members of the society are interested. 

Dr. Shohl brought up the question of moisture. We have put animals in dif- 
ferent boxes, one in which the humidity was as low as 40 per cent, and another 
in which it was 90 per cent. The animals were kept there for four weeks. Those 
in the box in which the humidity was 90 per cent had a definitely lower resis- 
tance than those in the boxes in which it was 40 per cent. We tried to reduce 
the humidity to 20 per cent, but the cost of the calcium chloride was so great 
that we had to stop after the second day. 
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Fourth Session 


Saturday Morning, May 28 


Tue Use or PHOTOGRAPHY IN CLINICAL PATHOLOGIC CONFERENCES. Dr. H 
E. RoBERTSON (by invitation), Rochester, Minn. 


(Case reports with observations of clinical and pathologic manifestations 
presented. These were demonstrated by lantern slides showing interesting poi 


THE FUNCTIONS OF THE Liver. Dr. FRANK C. MANN (by invitation). 
ester, Minn. 

The liver is an organ of great significance to the pediatrician, not becaus 
is often affected by disease in infancy but because hepatic activity is of ¢ 
significance in metabolism and the maintenance of normal metabolism is of 
first importance in the developing organism. The purpose of this presentat 
is to review briefly the functions of the liver, emphasizing the activities 
are related to metabolism and development. 

The liver is characterized anatomically as the largest organ in the body 
physiologically as possessing the largest number of known functions. The | 
has a double supply of blood, arterial and venous; this fact is of conside1 
physiologic significance. The unit of the liver is usually considered as either 
hepatic or the portal lobule. The former emphasizes the function of th 
in regard to an exchange of products between the organ and the blood, an 
latter emphasizes its function in the secretion of bile. Hepatic tissue contains 
important cell types: the hepatic cell and the Kupffer cell. The former 
characteristic and specific cell which makes up the bulk of the organ. Most 
the hepatic functions which will be enumerated are performed by the hey 
cells. The Kupffer or stellate cell belongs to the reticulo-endothelial syst 
and functions similarly to other cells of this widely distributed tissue. It is 
known whether the Kupffer liver cells function differently from the cells of 
reticulo-endothelial system found in other organs. 

The secretion of bile in infants is the function of the liver which is 
apparent to the pediatrician because its malfunction is so easily seen. An 
the many constituents of bile three are outstanding, namely, the bile salts, cho! 
terol and bilirubin. Data concerning the relation of the two former substan 
to hepatic function are incomplete. Little is known about the origin or 
function of the cholesterol secreted in the bile. The bile salts are probably 
by the hepatic cells, although this has not been definitely proved, and their n 
known function has to do with the saponification and absorption of fats. ( 
siderably more is known of bilirubin than of the other important constituents 
the bile. This pigment is made from hemoglobin, and it has not been pr 
that it has any other source. Bile pigment is made in the reticulo-endotl 
cells throughout the body, mainly in the bone marrow, spleen and liver. Alth 
it has not been proved that the hepatic cell forms bilirubin, it probably alt 
the pigment somewhat while excreting it into the biliary tract. 


1 


The liver performs a vital function in relation to carbohydrate metabolisn 


Its particular function in this regard is to regulate the concentration of dext1 
in the blood. It is responsible for maintaining not only the normal lev« 
sugar in the blood but the hyperglycemic levels associated with loss of the fu 
tion of the pancreas, with procedures such as anesthesia and asphyxia and 
drugs such as epinephrine. 

The liver is of importance in protein metabolism. In this regard it deamini 
the amino-acids and forms urea. In some species of animals the liver also destr 
uric acid. 


Although it has not been proved that the liver is a specific detoxicating org 


in aS many instances as is usually believed, it does specifically destroy som: 


the alkaloids such as strychnine and nicotine, and protects the body from mat 


poisonous substances in several different ways. 
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The liver is also of importance in coagulation of the blood, in water metab- 
olism and certain phases of mineral metabolism, notably of iron, and in immunity. 
The last two activities are probably performed by the Kupffer cells. 

Dr. H. J. GERSTENBERGER, Cleveland: I wonder whether Dr. Mann would be 
willing to tell what part the liver plays in mineral metabolism. 

Dr. F. C. Mann, Rochester, Minn.: Answer to Dr. Gerstenberger’s question 
as to hepatic activity in relation to mineral metabolism can be given briefly. 
First, it should be noted that practically all the heavy metals are excreted by 
the liver in the bile. While it has been suggested that these substances are first 
taken up by the stellate cells before excretion in the bile, it would seem that 
they pass through the hepatic cells during excretion in the same manner as the 
other constituents of the bile. It is probable that the stellate cells store the 
heavy metals in the same manner as they do the iron that they receive in 
the process of the breaking down of hemoglobin. 


Tue NorMAL VALUES oF HEAT PRODUCTION IN CHILDREN. Dr. WALTER M. 
Boorusy (by invitation) and Dr. Hatsert L. DUNN (by invitation), Roches- 
ter, Minn. 

(The authors discussed the results obtained in estimations of the basal metabolic 
rate in children of all ages, and their clinical reliability.) 


DISCUSSION 
Dr. F. B. Tarzot, Boston: The work of Dr. Boothby is important because 


3. 
it is adding information about an age period which has not been studied enough 
in the past. His series is about the same size and shows about the same distri- 
bution as that which Dr. Lucas presented yesterday. 

There is one thing that I should like to emphasize particularly. I notice that 
the patient whom Dr. Boothby showed, on whom the many hundreds of obser- 
vations were made, is an adult. I want to emphasize what pediatricians always 
emphasize, the fact that one cannot compare adults absolutely with children. 
There is one factor particularly that is different, namely, the factor of growth, 
of change. Nobody knows what growth does. There is a possibility that the 
rapidity of growth may affect the character of the metabolism. I understand 
why Dr. Boothby used an adult. It is because that very fact of growth makes 
it impossible to secure such figures in childhood. Yet I would give the warning 
that too much emphasis be not placed on comparisons of this sort. 

It is rather interesting, too, that the variation from the average is, roughly, 
10 per cent in a normal person, so that one, as a clinician, in interpreting his 
results must remember that a given standard merely represents an average, and 
that such figures cannot be absolute for any subject. A person can be normal 
and yet his metabolic rate can vary 10 per cent on either side of the average 
figure given as a standard. 

I find in my clinical experience, in interpreting results of determinations of 
metabolism, that the mistakes made by my confréres (and I am quite sure that 
I make some myself) are due mainly to the conception that a basal metabolism 
standard is a mathematical fact which can be depended on. I want to emphasize 
that there is as much variation in metabolism as there is in the character of the 
person. 

The approach to solving that problem is to study the individual as an individual 
and see how one can affect patients with extreme cases by therapeutic means, and 
whether data are accumulated in sufficient amount to show that they can be bene- 
fited. If their health can be improved clinically, the presumption is they are not 
of normal physiologic status, and the standards can be narrowed even further than 
they have been in the past. 

In regard to the question of single determinations of metabolism, I want to 
speak a word of warning. I question very much whether it is safe to accept this 
method as a routine procedure, because only those who have spent years in study 
know the technical possibilities of error. 
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Furthermore, I want to suggest that in studying children, in contradistinctio1 
to adults, one should realize that the child is in process of change. There ar 
obvious changes in height and in weight, but there are other changes that are les 
obvious which may be equally significant in the interpretation of the results o! 
determinations of metabolism. 

For instance, there is discussion as to whether there is a specific rise of the 
metabolism at puberty. I should say that Dr. Boothby’s curves showed that ther: 
was definite change at puberty. That seems to confirm what Dr. Tapper has 
well shown in her series of cases and what Dr. Lucas has also shown in his cas« 
So physiologic changes must be taken into consideration. 

Dr. H. C. Stuart, Boston: I should like to ask Dr. Boothby whether there i 
greater range of variability in these readings in the adolescent than in the younger 
child. My reason for asking is to throw light on the question of the metaboli 
changes due to growth. It is known that adolescent children have far greater: 
variability in their rates of growth than do younger children. I wonder if that 
was noted in the arrangement of these metabolic readings by age. 

Dr. F. W. Scuiutz, Chicago: What is the lowest age at which the technica 
procedure for the determination of basal metabolism is dependable and satisfactory 

Dr. W. M. Bootusy, Rochester, Minn.: Dr. Talbot recalled the fact that 
the slide showing the 200 observations on one subject was that of an adult, not 
of a child. The reason why we have not 200 observations on a child is not that 
we could not secure that number if we had a child on which to make th 
determinations. 

As I stated, this is the first distribution, the first series. There are 290 childre: 
in this series. We say that the standard deviation is 3.2 for the children, anc 
that in 80 per cent of all these subjects the basal metabolic rate is within the 
clinical expression of plus or minus 10 per cent. That does not mean that plu 
or minus 10 per cent is the normal range. We mean that in 80 per cent of normal 
subjects the basal metabolism is within plus or minus 10 per cent. About 92 or 
93 per cent of normal persons have basal metabolic rates within the range of plu 
or minus 15 per cent. Conversely, in 20 per cent of normal persons the rate 
beyond the ranges of plus or minus 10 per cent. Also there are 2 or 3 per cent 
in each direction beyond the ranges of plus or minus 15 per cent. There is 
absolute standard. 

Returning to what Dr. Talbot said concerning the normal person, we had 
children with that same range of distribution. The accuracy was almost as gr 
in the young children as. in the adults. So I think that his argument does n 
hold that these figures are not established with the same degree of accuracy. 

The standard deviation was practically the same for each age group. Our 
determinations were made on one group of subjects between the ages of 6 and 20 
and on another composed of adults over 20. I wish to emphasize the fact th: 
in spite of the factor of growth, when the figures for children are recorded 
the basis of the correlation with the height and weight, one secures as good 
correlation as in adults. 


IO 


TRANSPLANTATION OF THE URETERS TO THE RECTOSIGMOID AND CYSTECTOMY 

EXSTROPHY OF THE BLADDER: Report oF 76 Cases. Dr. WALTMAN WALTE! 

(by invitation), Rochester, Minn. 

The results that have been obtained in transplantation of the ureters to th 
rectosigmoid and in removal of the exstrophied bladder have established this pr 
cedure as the preferable method of treatment. It permits urinary control by 
competent anal sphincter; it permits removal of the exposed, irritated bladde1 
which is prone to the formation of carcinoma, and it prevents dilatation of th« 
ureters and pyelonephritis, sequelae which cause death in most cases in whicl 
treatment is not carried out. 

The length of life of the majority of patients with untreated exstrophy of tl 
bladder averages from ten to twenty years. Sharply in contrast are the patient 
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on whom ureterosigmoidal transplantation has been performed. Thirteen such 
patients operated on at the Mayo Clinic are living and well after a lapse of ten 
years, and twenty-seven after a lapse of five years. In the last seventeen years 
at the clinic (to June, 1931) ureteral transplantation to the rectosigmoid has been 
done in seventy-six cases without ureteral catheters, the method described by C. H. 
Mayo being used. In this series three patients died following operation, a mor- 
tality of 3.9 per cent. In approximately 81 per cent of the cases excellent results 
followed operation; in 14 per cent the results were fairly good, and in three cases 
they were unsatisfactory. 

The return of many of these patients: to the clinic on request has made it pos- 
sible to observe carefully the subjective and objective results obtained. The results 
of such observation ef thirty-five patients have been reported. Although approxi- 
mately accurate estimation of renal function can be obtained by study of the 
chemical constituents of the blood and in some instances information relative to 
the presence or absence of renal infection can be obtained from ureteral speci- 
mens of urine after ureterosigmoidal transplantation, the advent and use of solu- 
tions intravenously injected have added further valuable information relative to 
renal function and to the outline of the renal pelvis and ureters. 

The mechanism preventing reflux of the liquid feces and gas from the recto- 
sigmoid up the ureters, which would produce pyelonephritis, has been the forma- 
tion of a valve at the distal 2.5 cm. of the ureter by carrying it between the 
mucous membrane and the muscularis mucosae of the rectosigmoid, a principle 
of duct transplantation described by Coffey. That such a valve functions satis- 
factorily was assumed if such patients did not have evidence of pyelonephritis. 
Pyelograms made by the intravenous method in these cases have confirmed the 
assumption that normal renal function without hydronephrosis or hydro-ureter 
can be expected in cases in which there are no clinical signs or symptoms of 
urinary obstruction or pyelonephritis. 

In eighty-two cases observed up to June, 1932, ureters have been transplanted 
into the rectosigmoid without the use of ureteral catheters for the relief of 
exstrophy of the bladder. A lapse of from ten to fourteen days is allowed 
between operations. The bladder is removed as the third stage of the operation. 
Such a method of transplantation when properly carried out is safe and is followed 
with excellent function and results, as evidenced by intravenous urographic studies 
in a group of patients operated on at the Mayo Clinic in the past sixteen years. 

Experience has shown that the best time to carry out the operation of ureteral 
transplantation on children is after the age of 3 years, when they have good 
rectal control. 

In two adults operated on for exstrophy of the bladder, a malignant process 
in the bladder existed. Intravenous urograms led to the belief that renal function 
was normal and that there was no dilatation of the pelvis, calices or ureters in the 
cases in which ureteral transplantation by the method described was accurately 
carried out. 


EXPERIMENTS ON THE ANTIBACTERIAL PROPERTIES OF VARIOUS SO-CALLED URINARY 
ANTISEPTICS. Dr. JAMES B. GILLESPIE (by invitation), Rochester, Minn. 


This article will be published in full in a later issue of the AMERICAN JOURNAL 
oF DISEASES OF CHILDREN. 


EFFECTS OF VARIOUS SUBSTANCES ON CoNVULSIONS DuE To THUJONE. Mr. Hap- 
pow M. Kerru, M.B. (by invitation), Rochester, Minn. 


Thujone, obtained from wormwood, has been shown to be a satisfactory sub- 
stance for the production of convulsions in rabbits. The method consists of the 
intravenous injection of a normal convulsing dose (from 0.35 to 0.4 cc. per kilo- 
gram of body weight) of a 1 per cent emulsion of thujone in acacia. A fresh 
group of animals must be used for each experiment and the results considered 
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statistically. The effect of four different acetone bodies, of dehydration and 
phenobarbital have been previously reported. 

In the present work a number of acids have been tested for their anticonvulsi 
effects, including aceto-acetic acid and its sodium salt. Of all the acetone bod 
tested, these two had the most pronounced effects. The method of testing c 
sists of the intravenous injection of the acid, followed in five minutes by t! 
injection of a normal convulsing dose of thujone. Acetic acid, lactic acid, cit 
acid, hydrochloric acid and pyroracemic acid, as well as its sodium salt, all | 
some anticonvulsive effects, but they were not as marked as the effect of 
aceto-acetic acid. 

Epinephrine, pituitary and pitressin greatly augment the convulsant actioi 
thujone, the action of epinephrine and of pitressin persisting for at least tl 
minutes after intravenous injection. They cause a subconvulsant dose to becon 
convulsant. When animals are given thujone they become refractory to a sec 
administration for several days. Epinephrine eliminates this refractory period, 
the convulsion can be repeated within a few minutes or after many hours. 

Desiccated thyroid, given daily to a group of rabbits, did not increase 
susceptibility to convulsions. Thyroxine may do so slightly. Hypoglycemia 
duced by starvation and the administration of insulin did not increase the suscepti 
bility, although hypoglycemia was marked. 

A series of rabbits was given 0.5 cc. of pitressin intramuscularly. At 
hour intervals water was given by stomach tube in amounts of 5 per cent of 
body weight. At the end of two hours the animals were found to be slightl 
more susceptible to convulsions than were the normal rabbits. The brain tissue 
was then removed, and the amount of water was determined. In the rabbits t 
received pitressin and water there was a slight but definite increase in the amou 
of water in the brain. In those receiving water alone the increase was questiona 


DISCUSSION 


Dr. H. M. Kerru, Rochester: In the early experiments on these animals 
examined the lungs carefully to see whether there were any infarcts, but could 
find no evidence of them in a few animals. I have not examined a large series 

Except that they possibly contained a little more water, the brains of animals 
which had convulsions appeared no different than those of others which wer 
given considerable quantities of water and pitressin. 

It is difficult to make a statement in regard to the recurrence of attacks. 
the amount of the drug given is the minimal convulsive dose, the animals ha 
single attacks which last from thirty to fifty seconds. In exceptional cases 
rabbit may have a second attack, but that occurs only occasionally and in th 
animals given a larger amount of the drug. The rabbits will live unless the « 
is much larger than the minimal dose. They can be used again in a week or 
but are refractory for approximately three days. 


Wuy Foop Gots Down THE DicEsTIVE Tract. Dr. WALTER C. ALVAREZ 
invitation), Rochester, Minn. 


Food goes down the digestive tract probably because the neuromuscu 
apparatus of the intestine is more sensitive, active and powerful in the duoder 
and the upper part of the jejunum than in the lower part of the ileum. In th: 
normal bowel, waves always tend to travel caudad, following gradients of irrita 
bility, rhythmicity, the latent period and muscular acfivity. 

When these gradients are flattened or reversed by the toxins of disease or 
local inflammation it is as easy for food to go orad as it is for it to go caudad 

It is not generally known that vomiting is commonly preceded by reverse 
peristalsis in the bowel. 

According to the gradient theory any source of irritation midway in 
intestine must tend to hold back material coming toward it and must speed 
progress of material that is caudad to it; the common result is associated vomiting 
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and diarrhea. Mechanisms have recently been discovered which enable fluids 
sometimes to pass through a bowel in which the gradient is reversed or in which 
the coordinating nerves are paralyzed. Recent studies on Auerbach’s plexus may 
throw light on the cause of contraction rings in the bowel. 


Fifth Session 


Saturday Afternoon, May 28 


ADDRESS OF THE GUEST OF THE SOCIETY: PHYSIOLOGY OF THE CEREBRAL ACTIVITY 
IN CHILDREN AS A NEW SUBJECT OF PEDIATRIC INVESTIGATION. Dr. N. I. 
KrASNoGORSSKI, Leningrad, U.S.S.R. 

Twenty five years ago, I made the first attempt to investigate the highest nerve 
activity of a child by strictly physiologic methods. I was led to these lines of 
investigation by the remarkable experiments of Prof. I. P. Pavlov on animals. 

The first experiments on children showed that the law of formation of con- 
ditioned connections remains true for human beings also. Every external or 
internal stimulation can be made conditioned in children and itself begins to elicit 
reflex activity (motor, secretory, sexual, affective, etc.) if the stimulation has 
been made to coincide with the activity several times. 

Together with positive functions the cerebral hemispheres develop an enormous 
inhibitory activity. The extinction, differentiation and delaying of the conditioned 
reflexes, the formation of conditioned inhibitions, various hypnotic states and sleep 
are different manifestations of intracortical inhibition, as the same nerve process. 
Inhibition is considered as a degree of hypo-excitability or of inactivation of nerve 
cells. 

Anticipatory adaptation attains its highest degree in the mechanism of the 


conditioned trace-reflex. In contrast to animals, the trace-responses are extremely 


subtle and specific reactions in children. Recent experiments have proved that 
during the trace period the arc of the conditioned reflex is inhibited, while other 
parts of the cerebral hemispheres are in a state of a general excitation; this 
excitation is the greater, the longer the trace period of the reflex lasts. During the 
trace period the differentiating and regulating functions of the cerebral cortex are 


markedly decreased. 

Recently my associates and I succeeded in disclosing the conditions that 
accelerate cortical reactions. Acceleration of cortical reflexes may be made 
strictly conditioned in children. Every neutral agent can be transformed into a 
conditioned accelerator, if it becomes a signal for the appearance and immediate 
reenforcement of the following reflex. Here one deals with a coordinated system 
of two stimuli, in which the first denotes the maximal excitation of the con- 
ditioned reflex arc of the second reflex. The function of the mechanism of 
acceleration varies in different children. In some subjects with pathologic con- 
ditions, e. g., in patients suffering from myxedema, the accelerating effect cannot 
be achieved at all. 

The laws of intensity, of order and of time are the fundamental rules regulating 
conditioned reflex activity. A new rule has been found recently, which may be 
termed a rule of “proximity.” If several conditioned stimuli systematically follow 
one after another, the conditioned response begins to be elicited by the stimulus 
proximate to the reenforcement, while all other stimuli gradually lose their 
stimulating action. 

The conditioned reflex technic was applied to the study of verbal stimulations. 
The positive or negative reflex effects of verbal stimulations are absolutely con- 
ditioned. Under definite conditions every word or sentence which elicits a positive 
response can be transformed into an inhibitory stimulus, and vice versa. 

The study of cortical connections in verbal associations has shown that if one 
word of an association is made conditioned all other words belonging to this asso- 


ciation become conditioned. 
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Experiments with conditioned reflexes in children have shown that during 
hypnotic trance the cerebral cortex is in a segregated state. While the acoust 
analysor is open for stimulation, the other analysors, especially the cutaneous an‘ 
motor ones, are in a state of more intense inhibition. Recently we were able 
establish new acoustic conditioned reflexes during a hypnotic trance under 
ditions of complete amnesia. The positive and negative conditioned refi 
formed in the waking fields of the segregated cortex do not enter into the gene: 
synthesis of the cortex and remain conscious for the child. The excitability 
the acting fields in a hypnotic trance shows great fluctuation depending on 
depth of hypnosis. 

The study of cortical reflexes establishes the fundamental concept of 
temporary, conditioned nature of the cortical localizations within the analy 
The cerebral cortex consists of a great mass of reserved combining cells, w! 
are connectors for the establishment of new conditioned reflex systems and 
plexes of systems. The cortical cells have the fundamental capability of fixir 
and of retaining the established systems for a certain period. The cortical refi 
systems do not remain constant in their structure, but continuously either enr 
themselves with new ingredients or, on the contrary, lose them owing t 
changes of the environmental conditions. 

Some of the cortical systems function as allied innervations and are capa 
of simultaneous combined action. They are dynamic in irradiative interrelations 
Other systems are antagonistic to them and can function only in successive co! 
binations with the systems of the first group. The allied systems are in induct 
interrelations with antagonistic systems. 

The cortical functions are dynamically strictly coordinated with the activit 
the infracortical nervous system. Every change in the distribution of excitations 
in infracortical parts and all processes of irradiation and induction arising in 
subcortical fields are immediately projected into the cerebral hemispheres and « 
adequate dynamic changes in the cerebral cortex. 

The physiologic study of cerebral activity furnishes vast material for study 
the characteristics of types of children. We distinguish four types: In the first 
the central, well balanced type, the normal infracortical processes are per fe 
regulated and balanced by cortical activity. These children show an ideal coordi 
tion of cortical functions with subcortical activities and develop an excellent 
adaptation of their instincts, affects and emotions to the ever changing requi! 
ments of their surroundings. To the second, the subcortical type, belong pers 
in whom the subcortical processes have the upper hand over the cortical influe: 
The powerful infracortical activities cannot be adapted well by condition: 
processes to the environmental conditions, but decidedly dominate the behavior 
the child. The third is the cortical type, in which the infracortical activities 
definitely decreased, while the cerebral cortex develops a normal function. In 
type mental work decidedly prevails over somatic activities. The fourth, 
anergetic type, comprises persons in whom the cortex and the subcortical | 
of the brain are equally hypo-excitable. In this type one observes, together 
decreased mental activity, marked decrease of the whole instinctive, affective 
emotional life. This type represents a transition to pathologic conditions, su 
hysteria, psychasthenia and schizophrenia. 

An unbounded field for investigation is opened by this physiologic method 
the study of functional cortical disorders. The most important causes that 
responsible for the production of pathologic states of the cerebral hemispheres 
fatigue and exhaustion of the cortical cells, the conflicts between excitatory 
inhibitory processes and the action of hypermaximal stimulations. The chara 
of the disorder is greatly determined by the type of the child’s nervous syst 

At the present time we have a series of reactions and tests which makes poss 
physiologic examination of the cerebral functions in normal children and in 1 
with pathologic conditions. 
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THE USE OF THE LATERAL AND OBLIQUE CHEST DIAMETERS IN THE ROENTGEN- 
oLocic Stupy OF PuLMoNARY DISEASE IN CHILDHOOD. Dr. HeErpert S. 
REICHLE (by invitation), Cleveland. 

This article will be published in full in a later issue of the AMERICAN JOURNAL 
or DISEASES OF CHILDREN, 

DISCUSSION 

Dr. H. J. GERSTENBERGER, Cleveland: I should like to make a plea in favor of 
the development of roentgenologic units within clinical departments. I realize 
that for practical purposes this cannot be done in every hospital, but I feel that in 
every university hospital each clinic should have its own roentgenologic depart- 
ment. Under such circumstances the clinical physicians will be enthusiastic, and 
they will be eager to take the patient to the laboratory and to work intensively 
with him. As a result the patient will be more thoroughly and logically studied, 
and the training and knowledge of the physician will be improved more than will 
be possible if one must depend on the routine, mechanized scheme of a large 
central laboratory. I have no criticism of the central laboratory itself, but it is 
impossible for it to give the service that can be obtained from a laboratory 
located within a clinical department. 


OBSERVATIONS ON THE EFFEct OF AGING ON THE PoTENCY OF SPRAY-DRIED ANTI- 
SCORBUTIC MATERIAL. Dr. HENRY J. GERSTENBERGER, Miss DoNALpA N. 
SMITH (by invitation) and Dr. G. L. HACKER (by invitation), Cleveland. 


The report presents observations made on the scorbutic potency of (a) two 
lots of orange juice spray dried during 1930 and (b) protein S.M.A. of different 
dates of manufacture, beginning with 1924. 

Lot 1 of the powdered orange juice, manufactured in September, 1930, after 
fourteen and fifteen months was tested, during November and December, 1931, on 


guinea-pigs by the preventive and by the curative methods and was found to be 
as potent in the equivalent dose as was 3 cc. of fresh orange juice administered 


daily. 
Lot 2 of the powdered orange juice, manufactured in October, 1930, after one 
and two months was tested, during November and December, 1930, on guinea-pigs 
by the curative method and was found, in an equivalent dose of 3 cc. to be as 
potent as was fresh orange juice made from the same lot of oranges administered 
in a daily dose of 3 cc. 

Lot 2 at the ages of sixteen and seventeen months was tested, during February 
and March, 1932, on guinea-pigs in a curative manner and was found to be as 
potent as 3 cc. of fresh orange juice prepared and fed at the same time. 

Lot 2 at the ages of from fifteen to seventeen months was fed, during January 
and March, 1932, in a dose equivalent to 15 cc. of fresh orange juice three times 
daily to a human infant of the age of 1 year presenting clinical and roentgenologic 
signs characteristic of scurvy in its severe form. A rapid and excellent therapeutic 
result was obtained during the thirty-nine days of observation. 

It is concluded on the basis of the data given that the two lots of orange juice 
spray dried during September and October, 1930, respectively, had lost little or 
none of their antiscorbutic value even at the age of from fifteen to seventeen 
months, without having been packed in- cans under nitrogen during the first ten 
months after manufacture. 

Two scorbutic infants during 1926, one during 1928, one during 1929 and two 
during 1930, in whom the diagnosis made at the Babies and Childrens Hospital 
of Cleveland was active scurvy, on the basis of the clinical and roentgenologic 
pictures both before and after treatment, were fed protein S.M.A. as the sole 
source of therapeutic vitamin C. 

Protein S.M.A. is a spray-powdered acid protein milk containing 20 cc. of 
lemon juice per liter. It is similar to lactic acid and casein milks and has a .pu 


of 4.6. 
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All of the six infants so treated lost their clinical and roentgenologic signs 
scurvy. In two—one in the year 1926 and the other in the year 1929—the respons 
in the weight curve was remarkable; in three it was fair, and in one it was p 
The infants showing the best weight records were the youngest in the group, ; 
in those with the poorer records intercurrent infections developed. It is 
opinion that these infections were responsible for the poorer weight curves, 
as was stated, the active clinical and roentgenologic signs of scurvy disappear 
The age of the material at the time of administration to the scorbutic pati 
varied from six to twenty-six months, and the twenty-six months old mat 
produced the best record. This was in the first patient observed in 1926. 
second patient, observed also in 1926 and tested with material one year 
produced the poorest weight curve. For this reason further observations 
desirable, and therefore this report has been postponed until now, at which 
we feel justified, on the basis of the additional data, in concluding that neitl 
the spray drying nor the age reduced the antiscorbutic value of 20 cc. of lem 
juice in protein S.M.A. sufficiently to make it ineffective as a therapeuti 
adequate source of vitamin C. 


ScHULLER-CHRISTIAN’S DISEASE 


PEDIATRIC INVESTIGATION OF ESSENTIAL XANTHOMATOSIS, SCHULLER-CHRIS 
Type. Dr. Russert S. Row.anp (by invitation), Detroit. 


Schiiller-Christian’s disease is a form of essential xanthomatosis with 
characteristic clinical features and anatomic manifestations that it deserves 
be regarded as a distinct clinical entity. 

In 1919, H. A. Christian drew attention to the unique syndrome of def 
in membranous bones, exophthalmos and diabetes insipidus, describing a cas 
his own and two reported by Schiller. In 1928, I reported two similar cass 
citing twelve already in the literature. At that time I expressed the belief 


this condition is a special form of xanthomatosis which is consequently relat 
to Niemann-Pick’s and to Gaucher’s disease, being like them the manifestation 
a disturbance of lipid metabolism. Since then new cases have been report 
and others have been collected from the literature. I now have records of fiit 
four cases which closely conform to the syndrome. 

Schiiller-Christian’s disease may be defined as a rare, probably famil 
constitutional disorder of metabolism in which a deposition of lipid mixtu: 
particularly cholesterol and its esters, takes place, leading to a character 
hyperplastic reaction in the reticulo-endothelial elements or the histiocytic 
ratus. 

The pathologic change appears in progressive stages of development: first 
masses of foam cells, i. e., as histiocytes loaded with fat, frequently surroundi 
the blood vessels; then in the form of granuloma-like accumulations arisi! 
from dense connective tissues or as a more diffuse process in many tissues 
organs, and finally as a marked fibrosis and foreign body giant cell reacti 
This remarkable pathologic process accounts for most of the symptoms. 

In many of the cases three notable symptoms, namely, bone defects, exop! 
thalmos and diabetes insipidus, have been present. No one of them is essenti 
however, and any one of them may be missing, while there are many others 
sometimes seem of equal importance. 

The course of the disease is variable. The child generally gives a history 
good health up to the time of onset. Usually during the second, third or fourt! 
year, following one of the common diseases of childhood (measles, mumps, s: 
let fever or pertussis) convalescence is prolonged and there are increased 
tability, excessive thirst, exophthalmos, sore mouth or vague pains referred 
various parts of the body. Sometimes there is a limp or an abnormal postur: 
On examination, defects of the bones are found. 

The disease progresses irregularly. The defects of the bones increase. T! 
may be periods of unexplained fever, the skin becomes pale and yellowish, 
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papular eruption appears over various parts of the body. Sometimes the spleen, 
liver and lymph nodes become moderately enlarged. Arrest of growth and 
emaciation occur. Respiratory symptoms appear; the child becomes cyanotic and 
dyspneic or very pale and anemic; the heart dilates slightly. Frequently death 
occurs in from two to four years as a result of respiratory and cardiac compli- 
cations or of severe anemia. 

In the rarer and more protracted forms of the disease there are at first very 
few symptoms. Growth, however, is retarded. The bone defects slowly increase, 
although during remissions they may become smaller and may even disappear, 
as shown by roentgen examination and by palpation. The exophthalmos, polyuria 
and polydipsia sometimes lessen or entirely subside for a period. Occasionally 
around the seventh or eighth year of life, the child suddenly grows fat, his condi- 
tion assuming the appearance of a dystrophia adiposogenitalis, with signs of mental 
retardation. Patients with this protracted form of the disease live until the second, 
third, and fourth decades of life. 

The bone defects are the most striking symptom, but the endocrine manifes- 
tations that may develop in the course of this condition are perhaps the most 
interesting clinical feature. Christian suggested that the syndrome might result 
from dyspituitarism. The French speak of it as dysostosis hypophysaire. In the 
more protracted cases a polyglandular syndrome has developed; in one case it 
was hypophyseal cachexia of Simmond and in another a true acromegaly with 
glycosuria and lipemia. 

Schiiller-Christian’s disease is such a new subject that it presents many 
unsolved problems. There are interesting questions concerning constitution and 
heredity, the endocrinologic features and the chemical changes in relation to 
etiology and pathogenesis which need further investigation. As it is a metabolic 
disease, it suggests problems concerning the chemical changes in the blood, the 
solution of which may be important in diagnosis and treatment. 


DISCUSSION 


Dr. MartHA WoLLSTEIN, New York: Regarding the patient to whom Dr. 
Rowland referred as having been seen by me, the child was sent to the Babies’ 
Hospital by Dr. Wheeler, who had seen him at Bellevue Hospital and had 
operated on the eyes. Double exophthalmos was due to the presence of xanthoma 
tissue in the orbit behind the eyeball. Dr. Wheeler performed another operation 
while the child was at the Babies’ Hospital and removed tissue which showed 
different stages of the process, the most recent specimen having many cells 
loaded with fat globules and an older mass presenting a picture of fibrosis such 
as Dr. Rowland has demonstrated in his slides. The child had the characteristic 
symptoms of diabetes insipidus and was about 6 years old. He is still living. 

A second patient was admitted in a much earlier stage of the disease. He had 
a mild degree of exophthalmos in one eye. His teeth were loosened. This child 
is improving under roentgen therapy at another hospital, where characteristic 
xanthoma cells were found at the root of a tooth. 

Dr. SAMUEL AMBERG, Rochester, Minn.: I want to say that Dr. Kennedy has 
seen some of those cases, and I think he could say something about it. 

Dr. R. L. J. KENNEpy, Rochester, Minn.: My associates and I have seen three 
or four cases which we feel are clinically examples of this condition. Our attitude, 
of course, has come about largely as a result of Dr. Rowland’s work. When 
these patients are first seen the condition is usually considered to be something 
other than what it is ultimately shown to be. The difficulty, as I see it, is that 
a positive diagnosis is not possible unless one is able to make an examination 
of the tissues. The clinical diagnosis can probably be made with 95 per cent 
certainty if two or three of the cardinal symptoms are present. I discussed this 
with Dr. Rowland, and I believe that is his idea. One of our patients was treated 
with radium. As each lesion was treated, it promptly receded. Others appeared 
elsewhere. This seemed to be a definite therapeutic effect, but I think that one 
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must accept Dr. Rowland’s dictum that undue credit must not be taken in 
matter of therapeutic results, since the disease has a tendency to heal spontan 
ously. 

Dr. JosePpH Stoxes, Fhiladelphia: My associates and I, in Philadelpl 
have been in contact with four patients with this condition. One of them 
given roentgen therapy. The illness started in 1913 and the lesions apparent! 
healed spontaneously. I doubt whether the roentgen therapy. had much to d 
with the recovery. Another patient has been treated with roentgen rays, a! 
the lesions which were so treated seem to have healed more rapidly than thos: 
not treated, although it seems impossible to be sure that the roentgen treatment was 
of great importance. 

There seems to be the possibility that such diseases as metaplastic anemia 
aplastic anemia or idiopathic anemia are due to exactly the same cause. I d 
not believe Dr. Rowland feels that they are. I should be interested in know- 
ing whether Dr. Rowland feels that Schiiller-Christian’s syndrome is typicall 
a disease of the reticulo-endothelial system or not. 

We had a patient not long ago with cirrhosis of the liver, a blood cholesterol 
content of 1,200 mg. per hundred cubic centimeters and xanthomatoses all over 
the body, and yet with no defects in the bones. There were fat pads at the root 
of the teeth and a scar on the body with new fibrous tissue, which shows 
xanthomatous infiltration. I think that that case illustrates the possibility of 
xanthomas from other causes. Certainly many of these patients have varying 
amounts of cholesterol in the blood. Some have large amounts, and many, 
Dr. Rowland has said, have practically no increase in the cholesterol. 


Dr. R. S. Rowranp, Detroit: I agree with Dr. Kennedy that the bon 
lesions in this disease show a tendency to heal. In a case the report of whi 
was published in France, there was a spontaneous fracture of the femur whi 
healed in a normal length of time in spite of the lipidosis present. 

I am sure that roentgen therapy hastened the healing in Dr. Sosman’s case 
but this is a constitutional disease, and healing of one area does not prevent 
progress in other parts of the body. In fact, while Dr. Sosman was treatit 
some of his patients new areas of bone destruction appeared. 

The etiology of this disease is hypothetic. It is known that tremend 
amounts of lipids are deposited in the tissues. The best work on the subject 
my opinion, has been done by a group of investigators in Zurich. They h 
suggested a theory which is of interest in connection with what Dr. Mann sa 
this morning concerning carbohydrate metabolism and liver function. Accor 
ing to their idea, there is a normal balance among the fats circulating in 
blood, and if this balance is upset the stable emulsion is disturbed and lipids 
deposited in the tissues. The liver probably plays a part in the regulation of tl 
mechanism. 

When there is an excessive deposition of lipids, as in Niemann-Pick’s diseas 
there is a constant increase of cholesterol and of other lipids in the blood 
tissues. This excess of lipid may indicate that it is being produced more rapidl 
than it is being taken care of or that excretion is interfered with. When the lipid 
content is low, as may occur in Schuller-Christian’s disease, the control mechanis1 
is perhaps not functioning normally. Investigations show that the balance betwee: 
cholesterol and cholesterol ester is the proportion most often disturbed, and t 
while the total amount of. lipid may appear normal or even low, the cholester 
esters are reduced as compared to the cholesterol. Variations occur in the ot! 
fractions and in the fatty acids. 

This is a complex question, and no one knows much about it, so it is probabl 
too early to do more than mention these observations. But I think that Schiller 
Christian’s disease is an interesting condition, one that every pediatrician sees 
occasionally and that there are many problems connected with it well worthy 
investigation. 
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PROGNOSIS IN CEREBRAL PAtsy. Dr. Bronson CrotHeErs, Boston. 


It is self-evident that the management of any person with a permanent dis- 
ability depends on reasonably accurate information as to prognosis. In the case 
of cerebral palsy it is obvious that this information is not at present available, 
nor is it clear that present methods are adequate for collecting it. 

In order to predict the future of a patient one needs information in three 
fields; first, the motor; second, the intellectual, and third, the social. 

As far as the motor difficulties go, a reasonable degree of accuracy is available 
if one is willing to throw overboard a good deal of neurologic nomenclature and 
devote oneself to appraisal of the anatomic and physiologic residue. In par- 
ticular one needs to abandon the idea that all paralyses can be divided into 
“spastic’ and “flaccid” types dependent on “upper” and “lower” motor neurons. 
With an adequate physiologic method one can get at the motor difficulties fairly 
well. 

The intellectual assets are more difficult to appraise. Ordinary psychometric 
procedures are sometimes useful, but it is evident that the various types of 
cerebral injury that result in perversions of motor control may cause all sorts of 
special disabilities which render ordinary tests unreliable. In spite of these 
difficulties it is usually possible to establish at least a tentative level and to make 
short time predictions. 

With a reasonably clear idea of intellectual and motor assets one ought to be 
able to separate, without much difficulty, a considerable number of children who 
are entirely incapable. If the judgment not only is correct, but is also accepted, 
the social difficulties do not arise, since arrangements for proper care are relatively 
simple. 

When the apparent assets justify attempts to educate the child new problems 
arise. The general attitude, as I have seen it, is one of relentless optimism. 
Mothers are told that they must carry out elaborate exercises. Teachers are 
inspired with the idea that concealed assets must be uncovered. Pressure is 
exerted on all sides. Any one who suggests that caution and limited objectives 
are in order is regarded as a pessimist and a menace. 

For twelve years pediatricians have been optimists, but they are beginning to 
realize that too much optimism is highly dangerous. Aims are set too high. 
Children of mediocre capacity are forced into competition that is beyond their 
ability. The ultimate goal is rarely defined, and bewildered adolescent children 
are left in the air when formal education ends. 

I believe that this situation can be improved if prognoses can be defined. At 
present I see no way of making ultimate prognoses in early childhood. How- 
ever, one ought to be able to foresee in later infancy the future up to the time 
of beginning of attendance at school. One ought to be able, after the child 
has spent a period in school, to forecast the probability of successful primary 
education, and, as time goes on, to forecast the degree of academic progress. 

With increasing accuracy in prognosis physicians will come within sight of 
a method that will enable them to make valid plans for fitting these children 
into a competitive world. Whether one speaks of this final stage as mental 
hygiene or uses some other term is a matter of indifference. 


DISCUSSION 


Dr. F. P. Gencensacn, Denver: Dr. Crothers said something about enceph- 
alograms. I wonder to what extent they help in prognosis. Does he consider 
the procedure hazardous? 

Dr. Bronson CroTHers, Boston: Encephalography is dangerous enough to 
warrant careful consideration. It is accurate enough to justify its use when 
information as to gross structural changes is worth having. In general it is 
used when decisions such as the wisdom of abandonment of education are to be 
reached. 
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The intellectual status of children with cerebral palsy can be determined 
some accuracy if examiners acquire a reasonably objective attitude. All pl 
icians, I think, tend to make too many, rather than too few, allowances 
peculiar motor disturbances and similar influences. They repeatedly see brilliant 
favorable prognoses based on certain high points noted in the examination. 
is particularly apt to occur if words are used freely. 

The whole problem will remain chaotic until serious efforts are mad 
define problems and to regard education as a means to an attainable 
rather than as an adequate end in itself. Reckless optimism probably results 
disaster more frequently than unnecessary pessimism, but it is clear that 
ought to be able to steer a better course than is done at present. 

In regard to encephalograms, it seems to me that the fact that the proced 
has a certain amount of danger means that every one should consider the ind 
tions carefully. Statistically, in our series the mortality from encephalogray 
in cases with fixed lesions, is about 1 per cent. It is, however, obvious that 
is enough of a hazard to regard seriously. My associates and I have com 
the conclusion that encephalography is worth doing only if the information 1 
gained is worth having. 


Tue Arrest oF DENTAL Caries. Dr. JuLttIAn D. Boyp and Dr. CHarti 
Drain (by invitation), Iowa City. 


Evidence has been submitted previously to indicate that dental decay can 
arrested or prevented by diet. Subsequent studies have confirmed these ol 
vations, as have the published reports of other inves: zators. The establishn 
of arrest has been followed progressively in children under dietary control; 
groups studied included children with active caries but otherwise apparently 
mal, and children receiving therapeutic diets because of metabolic disturbances 
disease. Caries became inactive within a few weeks after the establishment 
dietary control; children who had received supervised diets for consider 
periods offered little or no evidence of further caries. Markedly active 
extensive caries has become inactive within three months or less with no treat 
ment other than rigid control of the food intake. The diets prescribed 
emphasized completeness in the recognized essentials rather than prohibitior 
any class of foodstuffs. The arrest of caries is not attributed to any one set 
dietary factors, but is believed to depend on the physiologic integrity of the t 
which is to be expected when the diet approaches the optimum content of 
essentials. 

Arrest of caries is dependent on sclerotic changes in the dentin and enamel, 
which occur normally in the healthy tooth in response to physiologic or pathol 
irritation. Sclerosis has been demonstrated histologically in sound teeth of 
dren who have received a suitable diet continuously, and at the bases of inacti 
carious cavities in the teeth of children whose diet has been made complete. 
degree of sclerosis seems dependent on the adequacy of the diet. 

The réle of acidophilic organisms is not primary. The presence of organisn 
of marked acid-producing potentialities was demonstrated uniformly in dil 
saliva from children with and without caries. Many strains of Bacillus 
dophilus were isolated from mouths in which caries had recently become inacti 
and also from children who never had had caries. 

In order to determine the part played by oral hygiene, a 10 year old girl 
extensive and active caries was placed in the hospital on a supervised diet 
four months, during which time the teeth were not brushed or otherwise cleaned 
From the first observation, the teeth remained indescribably filthy. Compl 
arrest of caries was obtained, which was demonstrated clinically and histologicall; 
At the end of the period, bacteriologic studies of the flora of the mouth revealed ; 
predominance of organisms which culturally and morphologically were ident 
with the various strains of B. acidophilus which have been described by 
writers as the primary cause of caries. 
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DISCUSSION 


Dr. H. J. GeRSTENBERGER, Cleveland: I think that Dr. Boyd has changed his 
mind since he last talked about this subject. Did he not feel at that time that 
cod liver oil and milk would cure all caries? I also-should like to ask him what 
he considers to be a complete diet for a child. I know of children who have had 
all the essential food substances in adequate quantity, including all of the known 
vitamins, and still have teeth which, while not seriously carious, have small cavities 
developing here and there. These cavities develop on the surface. The best den- 
tists maintain that the injury comes from the outside, not from the inside. I do 
not know whether this is the correct view or not, but if an incomplete diet is the 
sole cause of caries, it seems to me, on the basis of my experience, that one does 
not know at the present time what a really complete diet is. If all the knowledge 
of nutrition is applied practically, caries still develops. I think that there are two 
other factors which may play a role. One is heredity, and the other is infection. 

Dr. J. D. Boyp, Iowa City: Dr. Gerstenberger has asked whether we believe 
that an adequate intake of milk and of cod liver oil is the only essential in the 
arrest of caries. We have not felt that such was the case; it is our opinion that 
completeness of the diet in all essentials is desirable, if not utterly necessary, to 
promote sound teeth. It would be unfortunate in some respects if dental caries 
were proved to be dependent on an isolated food factor, since this would divert 
the attention from the need of the child for a diet complete in all respects. On 
completion of the diet, the improvement is reflected dramatically in the condition 
of the teeth, but it is often demonstrable to an equal degree in the general 
health of the child. The foods which we have advocated include the following 
daily allowances: 1 quart of milk (946 cc.); a teaspoonful of cod liver oil; 
one or two eggs; % ounce (14 Gm.) of butter; an orange, apple or tomato; two 
large servings of vegetables, and an equal amount of fruit. In addition, other 
foods are given as desired, to complete the caloric requirement. 

The dystrophic tooth is more susceptible to decay than the well formed tooth. 
Such a tooth can be protected from decay by the same means as have been 
described, since secondary sclerosis will occur in amounts sufficient to protect the 
tooth if the diet is made adequate. Beust feels that the enamel undergoes sclerosis 
in the same way that the dentin does. He found that a tooth with a cavity involving 
the enamel only, placed in a 1 per cent solution of lactic acid, showed, after twenty- 
four hours, almost complete dissolution of the enamel of the noncarious areas, 
whereas that adjacent to the cavity had not been appreciably affected. 


PAPERS READ BY TITLE 
ANEURYSM OF THE EXTERNAL ILIAC ARTERY AND GANGRENE OF THE LEG AS 
COMPLICATIONS OF BACTERIAL ENpocarpiTIs. Dr. JoseEpH B. BILDERBACK, 
Portland, Ore. 


THE RELATIONSHIP OF ACIDITY AND CONCENTRATION OF METHENAMINE TO THE 
3ACTERICIDAL ACTION OF URINE. Dr. HeENry F. HELMHo1Lz, Rochester, Minn. 


THe Emprric Use or INyecTIONS oF BLOop IN THE NeEw-Born TO LESSEN 
HEMORRHAGE OF THE BRAIN. Dr. Watter Lester Carr (by invitation), 
New York. 


EXOPHTHALMIC GOITER IN IDENTICAL Twin Grr-ts. Dr. FRANK C. NErF, Kansas 
City, Mo. 


FILTRATION THROUGH ANIMAL MEMBRANE. Dr. SAMUEL AMBERG, Rochester, 
Minn. 
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A ROENTGEN AND CLINICAL STUDY OF THE ACCESSORY SINUSES IN 430 INFA 
AND CHILDREN. Dr. CHARLES G. KERLEY and Dr. Epwarp J. LorenzeE, 
(by invitation), New York. 


An ATTEMPT TO INCREASE HUMAN MILK SECRETION THROUGH ADDITIONS 
WHOLE oR EVAPORATED MILK AND OF YEAST TO THE Diet OF LACTA 
WomeEN. Dr. B. RAyMonp Hooster, Detroit. 


THE GLYCOGEN STORAGE IN INFANTS AND IN CHILDREN. Dr. Benct K. Hamu 
Chicago. 


A CASE OF WINCKEL’s DISEASE: MULTIPLE TRANSFUSIONS; RECOVERY 
BENJAMIN KRAMER AND Dr. SiLtk H. Povayes (by invitation) Brookly1 


ScARLET FEVER STREPTOCOCCUS ANTITOXIN IN THE TREATMENT OF SCARLET | 
Dr. M. V. VELDEE (by invitation), Dr. F. E. StEvENson (by invitation) 
Dr. A. GRAEME MITCHELL, Cincinnati. 
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Précis de thérapeutique infantile. By L. Babonneix. Price, 55 francs. 
Pp. 508, with 56 figures. Paris: Masson & Cie, 1932. 

Under chemical medications the author has given a concise pharmacologic 
description of the chemical substances used in pediatrics. This includes properties, 
indications for use, toxicology, indications, use and dosage. These are given 
alphabetically and are cross-indexed as to properties. This description is followed 
by physical medications, which include hydrotherapy and climatotherapy, actino- 
therapy, electricity, the x-rays and radium and physical education. Of particular 
interest is an alphabetical list of the principal health and water resorts in France. 
Each resort is discussed as to climate, altitude, hydrology, indications for treat- 
ments given, methods of employing them and accessory cures. Biologic medica- 
tion includes organotherapy, serotherapy, vaccinotherapy, bacteriotherapy and 
protein therapy. This section also includes spinal puncture, ventricular puncture 
and sinus and jugular puncture. 

The second part of the book deals with the treatment of the diseases of children. 
These are taken up by systems and include a thorough discussion of the various 
standard treatments. The last part of this section takes up infant feeding and 
discusses the various forms of artificial foods used and their uses. Finally, the 
feeding of sick children is discussed, and the various diets in use in different 
sicknesses are given. 

It seems impossible that so much information could be packed into 508 pages, 
but the author has accomplished this task in a readable and systematic manner. 


Manuel de puériculture. By P. Lereboullet in collaboration with F. Saint- 
Girons and A. Zuber. Price, 20 francs. Pp. 194, with 48 illustrations. Paris: 
Masson & Cie, 1932. 

This little book is intended for young mothers and is the result of courses 
given at L’Hospice des Enfants Assistés. In the introduction, in speaking of the 
book, the author says, “It is above all for future mothers of families, without 
giving them precise ideas of medicine. It ought by means of authoritative lectures, 
practical instruction and visits to the nurseries of the hospital lead them to com- 
prehend how the feeding and regulation of the life of the young infant ought 
to be directed.” 

The book is similar to like books in English, having long chapters on maternal 
and artificial nursing and the care of the child. The instructions for clothing 
would confine the baby much more than is done in America. Otherwise, there 
is not a great dea! of difference. 

The last of the book has something to say about the laws of France with 
respect to the care of the child and the protection offered by the government. 


Lectures on Endocrinology. By Walter Timme. Second edition. Price, 

$2.50. Pp. 188. New York: Paul B. Hoeber, Inc., 1932. 

This short book, by one of the best known writers on the subject, is worth 
reading by any practitioner of medicine. 

The endocrine glands have their effects on all portions of the body, and as a 
consequence there is not a specialty which would not be interested in this book. 
One may not agree with all the ideas which the author presents, but they are 
well expressed and terse. 

The book is well illustrated, and the bibliography, while not extensive, is good. 
The first edition appeared in 1923. This edition has been enlarged and brought 
up to date. On the whole, this book should be useful for any student of medicine. 
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Actualités infantiles. Legon faites 4 L’H6pital Saint Louis, Annexe 
Grancher, sous la direction du Docteur L. Babonneix. By E. Azer: 
L. Babonneix, H. Biancani, J. Blum, A. Cayla, J. Delarue, J. Hutinel 
Lonjumeau, A. Marcais, Maurice Lévy, Gilbert Robin, J. Sigwald an 
Terrien. Price, 35 francs. Pp. 287. Paris: Masson & Cie, 1932. 


This book, as the title indicates, consists of a series of lectures giver 
L’Hopital Saint Louis by various members of the staff. They are finished lectu 
of a didactic nature, cases being cited, with some illustrations. The lectures ar 
various subjects, a large proportion of them relating to nervous conditions 

The book is well illustrated and well printed, and should prove a help t: 
physician in rounding out his knowledge of the conditions discussed. 





Directory of Pediatric Societies 


INTERNATIONAL 
INTERNATIONAL ASSOCIATION OF PREVENTIVE PEDIATRICS 
President: Professor Taillens, Lausanne, Switzerland. 
Secretary: Dr. P. Oltramare, rue Decandolle, Geneva, Switzerland. 
INTERNATIONAL PEDIATRIC CONGRESS 
President: Dr. George Frederic Still, 28 Queen Anne St., London, W. 1. 


FOREIGN 


RoyaLt Society OF MEDICINE, SECTION FOR THE STUDY 
OF DISEASE IN CHILDREN 


President: Sir Henry Gauvain, 125 Harley St., W. 1, London. 
Secretary: Dr. E. I. Lloyd, 33 Wimpole St., W. 1, London. 
NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, 
SECTION ON DISEASES OF CHILDREN 


Chairman: Dr. Frederic W. Schlutz, Bobs Roberts Hospital, University of 


Chicago, Chicago. 
Secretary: Dr. Alfred A. Walker, Highland Plaza Apartments, Birmingham, Ala. 


Place: Milwaukee. Time: June 12-16, 1933. 
AMERICAN ACADEMY OF PEDIATRICS 
President: Dr. John L. Morse, 319 Longwood Ave., Boston. 
Secretary: Dr. C. G. Grulee, 636 Church St., Evanston, III. 
AMERICAN CHILD HEALTH ASSOCIATION 
President: Dr. Samuel McC. Hamill, 1822 Spruce St., Philadelphia. 
Secretary: Dr. Philip Van Ingen, 125 E. 71st St., New York. 

AMERICAN HospPITAL ASSOCIATION, SECTION ON CHILDREN’S HOsPITALS 
President: Dr. Thomas B. Cooley, 7815 E. Jefferson Ave., Detroit. 
Secretary: Miss Bena M. Henderson, 721 N. 17th St., Milwaukee. 

Place: Detroit. Time: September 12-16, 1932. 
AMERICAN PEDIATRIC SOCIETY 

President: Dr. Oscar M. Schloss, 1185 Park Ave., New York. 
Secretary-Treasurer: Dr. Hugh McCulloch, 325 N. Euclid, St. Louis. 
Place: Washington, D. C. Time: May 8-10, 1933. 

ASSOCIATION OF AMERICAN TEACHERS OF THE DISEASES OF CHILDREN 
President: Dr. Ralph M. Tyson, 334 S. 21st St., Philadelphia. 
Secretary: Dr. Oscar Reiss, 1930 Wilshire Blvd., Los Angeles. 

CANADIAN SOCIETY FOR THE STUDY OF DISEASES OF CHILDREN 
President: Dr. G. A. Campbell, 164 Metcalfe St., Ottawa, Ontario. 
Secretary-Treasurer: Dr. L. P. MacHaffie, 162 Clemow Ave., Ottawa, Ontario. 

Society OF PEDIATRIC RESEARCH 


President: Dr. Bengt Hamilton, University of Chicago, Chicago. 
Secretary-Treasurer: Dr. Charles F. McKhann, Harvard Medical School, Boston. 





DIRECTORY 


SECTIONAL 
CENTRAL STATES PEDIATRIC SOCIETY 


President: Dr. Frank C. Neff, 406 W. 34th St., Kansas City, Mo. 
Secretary: Dr. A. H. Parmelee, 715 Lake St., Oak Park, III. 
Place: Kansas City, Mo. Time: October 7-8, 1932. 


NortH Paciric PEDIATRIC SOCIETY 


President: Dr. Herbert E. Coe, 509 Olive St., Seattle. 
Secretary: Dr. Raymond H. Somers, Cobb Bldg., Seattle. 


SOUTHERN MEDICAL ASSOCIATION, SECTION ON PEDIATRICS 


Chairman: Dr. Horton Casparis, Vanderbilt University Hospital, Nashville, Tenn 
Secretary: Dr. Luther W. Holloway, 117 W. Duval St., Jacksonville, Fla. 
Place: Birmingham, Ala. Time: November 16-18, 1932. 


STATE 
ALABAMA PEDIATRIC SOCIETY 


President: Dr. Thomas J. McElhenney, 1722, 2nd Ave., Bessemer. 
Secretary-Treasurer: Dr. John W. Simpson, 1117 S. 22d St., Birmingham. 


GEorGIA PEDIATRIC SOCIETY 
President: Dr. M. Hines Roberts, Atlanta. 
Secretary-Treasurer: Dr. Roger W. Dickson, 33 Ponce de Leon Ave., N. E 


Atlanta. 
LouIsIANA STATE PEDIATRIC SOCIETY 


President: Dr. Cecil O. Lorio, 245, 3d St., Baton Rouge. 


Secretary-Treasurer: Dr. Maud Loeber, 3503 Prytania St., New Orleans. 


MEDICAL SocIETY OF STATE OF NEW YORK 


Chairman: Dr. Brewster Doust, 605 Medical Arts Bldg., Syracuse. 
Secretary: Dr. G. C. Sincerbeaux, 6 William St., Auburn. 


NEBRASKA PEDIATRIC SOCIETY 


President: Dr. H. B. Hamilton, 434 Aquila Court Bldg., Omaha. 

Secretary: Dr. George L. Clark, 1817 Vinton St., Omaha. 

Place: As announced by committee. Time: Second Thursday of each month 
from October to June, inclusive, 6 p. m. 


NortH CAROLINA PEDIATRIC SOCIETY 


President: Dr. Yates W. Faison, 121 W. 7th St., Charlotte. 
Secretary: Dr. E. K. McLean, 121 W. 7th St., Charlotte. 
Place: Various children’s hospitals. Time: Twice a year. 


OKLAHOMA STATE PEDIATRIC SOCIETY 


President: Dr. Clark H. Hall, 117 N. Broadway, Oklahoma City. 
Secretary: Dr. M. J. Searle, 108 W. 6th St., Tulsa. 


SoutH CAROLINA PEDIATRIC SOCIETY 
President: Dr. T. D. Dotterer, 1512 Marion, Columbia. 
Secretary-Treasurer: Dr. Julian P. Price, 117 W. Cheves St., Florence. 


Texas Pepratric SOcIETY 


President: Dr. Boyd Reading, 2201 Avenue D, Galveston. 
Secretary-Treasurer: Dr. F. W. Hoehn, 1006 Medical Arts Bldg., Waco. 
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VIRGINIA PEDIATRIC SOCIETY 
President: Dr. St. Geo. Grinnan, 925 W. Grace St., Richmond. 
Secretary-Treasurer: Dr. J. B. Stone, 2042 Park Ave., Richmond. 
WeEstT VIRGINIA STATE MEDICAL SOCIETY, SECTION ON PEDIATRICS 

President: Dr. George M. Lyon, 955, 4th Ave., Huntington. 

Secretary: Dr. M. F. Petersen, 1013 Quarrier St., Charleston. 

LOCAL 
ACADEMY OF MEDICINE OF CLEVELAND, PEDIATRIC SECTION 


Chairman: Dr. J. E. McClelland, 10515 Carnegie Ave., Cleveland. 
Secretary: Dr. P. G. Albrecht, 2009 Adelbert Rd., Cleveland. 
Place: 2009 Adelbert Road. Time: Four meetings, from September to May. 


ACADEMY OF MEDICINE, TORONTO, SECTION OF PEDIATRICS 
Secretary: Dr. Lawrence Murray, 1870 Bloor St., W., Toronto. 
President: Dr. Gladys Boyd, 56 DeLisle St., Toronto. 

BRONX PEDIATRIC SOCIETY 


President: Dr. Henry M. Ejisenoff, 1018 E. 163rd St., New York. 

Secretary: Dr. Morris Gleich, 9 Post Ave., New York. 

Place: Concourse Plaza, 16lst St. and Grand Concourse. Time: Second 
Wednesday of each month, except June, July, August and September. 


BROOKLYN PEDIATRIC SOCIETY 


President: Dr. Irwin Schiff, 658 Eastern Parkway, Brooklyn. 
Secretary: Dr. Louis A. Koch, 62 Pierrepont St., Brooklyn. 
Place: Kings County Medical Society Bldg. Time: Last Wednesday of each 


month, except June, July and August. 
CENTRAL NEw YORK PEDIATRIC CLUB 


President: Dr. Frank Vander Bogert, 111 Union St., Schenectady. 
Secretary: Dr. Frank J. Williams, 58 S. Swan St., Albany. 
Place: Various cities in New York. Time: Fourth Thursday of October, 
January and April. 
CuHIcaAGO PEDIATRIC SOCIETY 
President: Dr. Archibald L. Hoyne, 25 E. Washington St., Chicago. 
Secretary: Dr. Bert I. Beverly, 8 S. Michigan Ave., Chicago. 
Place: City Club. Time: Third Tuesday of each month. 


DaLLtas County PEDIATRIC SOCIETY 
President: Dr. Gordon B. McFarland, Medical Arts Bldg., Dallas, Texas. 
Secretary: Dr. Harold T. Nesbit, Medical Arts Bldg., Dallas, Texas. 
Place: Bradford Memorial Hospital. Time: 1 p. m., first and third Saturdays 
of each month. 
DETROIT PEDIATRIC SOCIETY 
President: Dr. Bernard Bernbaum, 5057 Woodward Ave., Detroit. 
Secretary: Dr. Sarah S. Schooten, 5057 Woodward Ave., Detroit. 
Place: Children’s Hospital of Michigan. Time: No fixed date; approximately 
once a month. 


Futton County MEpIcAL Society, PEpIAfRIC SECTION (ATLANTA, Ga.) 


Chairman: T. Bolling Gay, 384 Peachtree St., Atlanta. 

Secretary: Dr. Roger W. Dickson, 33 Ponce de Leon Ave., N. E., Atlanta. 

Place: Academy of Medicine, 32 Howard St. Time: Second Thursday of each 
month from October to April, 8 p. m. 
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MEMPHIS PEDIATRIC SOCIETY 
President: Dr. William R. Graves, 1193 Madison Ave., Memphis, Tenn. 
Secretary-Treasurer: Dr. Harry J. Jacobson, 1193 Madison Ave., Memphis, Tenn. 
Place: Memphis General Hospital. Time: Second Tuesday of each month. 


MILWAUKEE PEDIATRIC SOCIETY 
President: Dr. G. H. Fellman, 231 W. Wisconsin Ave., Milwaukee. 
Secretary: Dr. George F. Kelly, 161 W. Wisconsin Ave., Milwaukee. 
Place: Children’s Hospital. Time: Second Wednesday of each alternate month, 
beginning with February. 


NEw ENGLAND PEDIATRIC SOCIETY 
President: Dr. Lewis Webb Hill, 319 Longwood Ave., Boston. 
Secretary: Dr. Gerald Hoeffel, 319 Longwood Ave., Boston. 
Place: Boston Medical Library. Time: Four meetings a year, occurring from 
September to May. 


NEw YorRK ACADEMY OF MEDICINE, SECTION OF PEDIATRICS 
Chairman: Dr. Herbert B. Wilcox, 39 E. 75th St.. New York. 
Secretary: Dr. John Caffey, 50 Haven Ave., New York. 
Place: New York Academy of Medicine, 2 E. 103d St. Time: Second Thursday 
of each month from October to May, inclusive, 8:30 p. m. 


NORTHERN CALIFORNIA PEDIATRIC SOCIETY 
President: Dr. Edward B. Shaw, 384 Post St., San Francisco. 
Secretary-Treasurer: Dr. Lloyd Hardgrave, 384 Post St., San Francisco. 
Place: Various teaching schools. Time: Monthly. 


NORTHWESTERN PEDIATRIC SOCIETY 
President: Dr. Irving McQuarrie, Dept. Pediatrics, University of Minnesot 
Minneapolis. 
Secretary: Dr. Alexander Stewart, 459 Lowry Medical Arts Bldg., St. Paul 


PHILADELHIA PEDIATRIC SOCIETY 
President: Dr. John P. Scott, 2040 Pine St., Philadelphia. 
Secretary: Dr. John D. Donnelly, 115 Bryn Mawr Ave., Bala-Cynwyd, Pa. 
Place: College of Physicians, 19 S. 22d St. Time: Second Tuesday of each 
month from "October to June, inclusive. 


PITTSBURGH PEDIATRIC SOCIETY 


President: Dr. David H. Boyd, 200, 9th St., Pittsburgh. 

Secretary: Dr. Theodore O. Elterich, 724 Highland Bldg., Pittsburgh. 

Place: Pittsburgh Academy of Medicine. Time: Second Friday, alternate 
months from October to April, inclusive. 


RICHMOND PEDIATRIC SOCIETY 
President: Dr. John S. Weitzel, 3103 W. Franklin St., Richmond, Va. 
Secretary-Treasurer: Dr. W. E. Chapin, 922 Floyd Ave., Richmond, Va. 
Place: Retreat for the Sick, 2621 Grove Ave. Time: First Thursday of ea 
month (other than during the summer). 


ROCHESTER PEDIATRIC SOCIETY 
President: Dr. S. W. Clausen, Strong Memorial Hospital, Rochester, N. Y. 
Secretary: Dr. F. W. Bush, 29 N. Goodman St., Rochester, N. Y. 
Place: Arranged by program committee. Time: Second Friday of each m« 
from October to May. 
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Rocky MouNTAIN PEDIATRIC SOCIETY 


President: Dr. C. H. Platz, Fort Collins, Colo. 

Secretary: Dr. R. H. Verploeg, 1850 Gilpin St., Denver. 

Place: Children’s Hospital, Denver. Time: Third Saturday of each month from 
September to May, inclusive, 2: 30 p. m. 


St. Louts PEDIATRIC SOCIETY 
President: Dr. Hugh McCulloch, 325 N. Euclid Ave., St. Louis. 


Secretary-Treasurer: Dr. Katherine Bain, Beaumont Bldg., St. Louis. 
Place: St. Louis Medical Society. Time: Third Friday of every month. 


SEATTLE PEDIATRIC SOCIETY 
President: Dr. C. L. Smith, 1215, 4th Ave., Seattle. 


Secretary: Dr. N. W. Murphy, 515 Cobb Bldg., Seattle. 
Place: College Club. Time: Third Friday of each month, 7 p. m. 


SOUTHWESTERN PEDIATRIC SOCIETY 
President: Dr. Donald K. Woods, 2545 4th Ave., San Diego, Calif. 
Secretary: Dr. Jeanette Harrison, 1136 W. 6th St., Los Angeles. 
Place: University Club of Los Angeles. Time: First Wednesday in January, 
March, May, September and November. 


UNIVERSITY OF MICHIGAN PEDIATRIC AND INFECTIOUS DISEASE SOCIETY 
President: Dr. Henry G. Poncher, 5325 Kenmore Ave., Chicago. 


Secretary: Dr. John P. Parsons, 320 S. Division St., Ann Arbor, Mich. 
Place: Ann Arbor, Mich. Time: November, 1932. 





